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FOREWORD

One of the strengths of the National Assessment project has been
its commitment to a scientific siamphng approach. This monograph
was written to provide interested persons with a detailed description
of the National AMMO tient sample' design for year 02.

'Minor changes were made in the basic design for years 03 and 04.
This foreword is being used to describe these design changes for
those readers who are interested in the year specific design.

Primary sismpling units (('tit's, for the years 03 and 04 school
sample* were selected using controlled seletion procedures as
desrihed in chapter 10. In year 04. the sole etion procedure' was
modified so that all pairs of Pt 4111; had positive joint inclusion
prohahilities. Clustering of the sample schools within PSUs. described
in chapter 5. was discontinued beginning in year 03. Schools, which
had been selected for the National Assessment school samples in
either of the two previous years: generally were not selected again for
the year 03 and 04 samples.

Sew of community tSOCi stratum definitions were revised for
year 04 to more nearly equalize' the size measures for primary strata.
The estimated PSI' size measures were based on the 1970 Census
Populations for Counties published by the U.S. Bureau of the
Census. Socioeconomic status HES i variable's, at the PSI' level, were
based on 1970 census variables and, at the school level. were based
on the proportion of the 1966 tax returns with adjusted gross
income of less than S3.1100 as tabulated by the Internal Revenue
Service for zip c ode areas. Beginning in year 03. schools with 10 or
fewer eligibles were select'd with equal probabilities: rather than with
probabilities proportional to the sizes of schools since all eligibles
within schools this small were usually assessed. The procedure that
was used to include schools with grade range. change's in the proper
age-group samples was improved for year 04.

The National Assessment household samples for years 03 and 04_
were composed of 104 PSUs. the' 52 used in year 02 plus an
additional 52 of the 2014 sample ('SE's selected in year 02 (chapter
10t. The planned sample size was 2.000 responses per adult package
in each year.

Within sample I'S('s. 1970 Census First Count summary tape
data were used to stratify enumeration districts MN, and block
groups t BCesi in years 03 and 0.1. rather than stratifying census tracts
iCIsi and minor civil divisions t MCDst as in years 01 and 02, An SIN
index was calculawd for each 116 and El) based on median housing



value. median rent. and the percentage of housing units with
incomplete plumbing facilities. Housing units (DUO .selected for the
year 02 sample were not reselected for year 03. Similarly, His
selected for the year 02 and 03 samples were not reselected for the
year 04 'sample. The survey weights for each of the young adult
packages were adjusted to agree with the census proportions for four
regional sex-by-race groups.

Donald X. Semis
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PREFACE

This. monograph is intended to document the sampling designs
and procedures used by the National Assessment of Kdarationid
Progress (NA') in the year cr2 a24404Ament. A much briefer
desenption of the year 01 sample design appears in amendix. C to
NAKP Report I. 1949-19.70 Science: National Results and Illustra-
tions of Group Comparisons.

This monograph is organized ill three parts. The project
objectives and ther background information are diselissed in part
one .(hapters 1411. The details of the year 02 school and househoki
sampl% are eliNUIA`ti m parts tut) (chapters .1-Stand three (chapters
9.131. respectively. Parts two and three each contain a general
description discussions of each stage of the design, se k.cted response
data. and a discussion of the lfrot imat ion procedures.

The. authon. are grateful to the National Assessment of liduca-
tiomil Prop vs:+ and to the Research Triangle Institute for the
opponunity to ,ork on the' sarphtig aspects of the project: Of the
many statistic- who haw given us personal inspiration, support.
and iticism. must Ninide out A. 1. Finkner. W(:. Horvitz. and
1). T. Se'arl,. We also i.sh to thank Kay M. Rollins and Hu Burnett
for their editonal and technical assistance.

We hope this document will he useful to those who are interested
in the National .V4e2414Millit MedludOlogy.

vii

R. Paul Moore
James R. Chromy

W. Todd Rogers



CHAPTER 1

-OVERVIEW

The National Assessment of Edneatunal Progress (NAM', is
basically a systematic. census-like survey of understandings. skills.
knowledge. and attitude's of young Americans at four age levels. The
assessment is designed to gather information about the levels of
mastery achieved by populations of 9- yt'ar -okls, 13-year-olds, 17-
year -olds, and young adults aged 26-35 in each of 10 subject areas
commonly included in local school currieulums. The ultimate goal is
to provide information to both the education community and the lay
public that can lw used to improve the educational process.

For a more complete' discussion of overall goals. objeetives, and
program:. the' reader is referred to one of the' several source's listed at
the end of this chapter.t ` New terminology used in this monograph
is explained in thy text and in the glossary.

in the early planning stages. N EP planners recognized the
importance of Using probahliltY samples. The application of modern
probability sampling" essential to allow valid statements to be
made about entire populations based on sample data and to allow the'
precision of such statements to be evaluated based on sampling errors
computed from the' data.

The first assessment. referred to as year 01. was Conducted
during 1969. In'-school samples were used for 13-. and 17-year-
olds enrolled in school anti a household sample was used for young
adults !aged 26 to 35, and 17-year-olds not enrolled in school.' The
:ampl design was modified so that all states we're' represented in the'
in-school s:imple for year 02. This monograph documents all aspects
of the sample design with particular emphasis given to the design for
year 02. Further adaptations in sample design are almost certain to
occur. but most aspects of the year 02 design will remain in the'
nu Niel to lie ueci fen- future assessments.
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CHAPTER 2

DEVELOPMENT OF SAMPLING PLANS

Introduction

iiNational Assessment is viewed- by . mpling statiniians as a
sample survey. As !Wll. its planning had many features similar to
those of other sample surveys: overall objectives had to Ix' defined to
maintain consistency in all aspects of the stuvey design; the -
populationisi to he observed or measured had to lw defined: a
method for selecting and measuring members from this population
had to .1w designed: decisions had to be made about what data to
collect. how to collect. organize. summarize. and analyze the data.
and how to organiz the field work. The necessary degree' of
prevision for the' prin.al estimates had to he' considered. The total
cost of the survey had to be planned wethin reasonable bounds.

Relating Survey Objectives to Semple Design

No ingi feature of a survey may he developed independently of
the other features. The sample design. in particular. is closely related
to all other features of the. survey. Tlw sample design is the method
of selecting the member: of the population which an' to he
measured. The lected members tare the sample. The: method of
selecting a Maltis.:4. can greatly influence the cost of Locating and
measuring the memlwrs. In practice. these interdeiwndencies may he
explored. by planning several alternative survey designs and then
ruling some of the alternative's tmfessible because otexceiviive cost or
because' they do not adhere to the overall survey objectives. The
feasible methods may Lw compared on the bans of cost efficiency.
expected precision of estimates. control of bias in the measurement
and estimation processes. or general practicability. Pilot studies at
this stage' of the planning may resolve the more difficult problems.

The general details of sample survey planning discussed above
apply to the planning of National Assessment. Details and musks of
the planning as they relate to the sample design are discussed in this
chapter.

Review of .6441Ty Ohfre iiret4
A few of the objectives of the National Assessment are listed here

becitulethey directly affect the entire survey plan and. in particular.
the sample design.



1. Long-range emphasis is to be on assessment of progress in
educat ion.

2. Results should be umierstandable to the general public.
3. Results should be used to describe the performance of broad

population groups on specific exercises within we'll-defined
educational objective areas.

I. New and different methods of collecting data are to be' tried.
5. No individual participant should he required to give more'

than One hour of his time.
6. The privacy of respondents should he protect& I to tle fullest

extent possible.
For a thorough discussion of the general objectives of National
Assessment. the reader is referred to other sourees.1-'

In terms of the general survey design. the first objective required
that the study he repeated so that changes over time may be
evaluated. The first eomplete cycle of National Assessment must
describe the present status of the outcomes of the education:d
process and establish a level or -benchmark" for future comparisons.

The second objective most directly affected the development of
the specific exercises used in National Assessment and the reporting
of results. The third required that the results be reported by
indinual exercise. The plan for summarizing collected data was to
.iok at specific exercises and to summarize the responses for certain

population groups. No test scores for individual participants were to
he computed. The objective of reporting results by population
groups was a constraint on the sample design since all groups had to
be represented in the sample.

The fourth objective most seriously affected the cost structure of
the field data collection operation. This objective led to many
individually administered exercises. which affected the choice' of an
efficient sample design.

The fifth objective meant that each participant could not
respond to all exercises used for his age group since this would
require several hours. This objective necessitated grouping exercises
into packages which could he conveniently administered in one hour.
This objective meant that the sample design should insure a
representative probability sample for each package.

The sixth objective influenced the sample, the data collection,
and the data-handling aspects of the survey. In the school sample, all
sampling of individual students was done at thy.' school. and names of
participants were not removed from the school. In the household
sample and other supplementary samples, the names were kept on
separate forms and did not appear in connection with the data
collected from a respondent.

.1



Defating Target limulatigms
At an early stage of National Assessment planning, four age

groups were selected as the target populations: 9-year-olds, 13-year-
olds, 17-year-olds. and young adults 26 to 35 years of age. Definition
of the target populations l age. rather than by year or grade in
whool, one feature of National Assessment that distinguishes it
from most other educational surveys.and offers a particular challenge
in sample selection and the organization of field procedures.

The target population in each age group was limited to persons
residing within the 50 states and the District of Columbia. The
exclusions of certain persons who lived in institutions or who were
handicapped are discussed in more detail later in relation to the
operational aspects of sample selection.

Initial plans *ere to categorize the population within each age
group into sulipopulations-based on region of the country, commu-
nity characteristics, sex, and socioeconomic status. The four regions
an. Northeast Southeast. Central. and West. The states in each region
are shown below.

NORTIIEAST REGION

Connecticut
I)elawarc
District of Columbia
Maine
Maryland
Massachusetts
New Hampshire
New Jersey
New York
Pennsylvania
Rhode' Island
Vermont

5

SOUTHEAST REGION

Alabama
Arkansas
Florida
Georgia
Kentucky
Louisiana
Mississippi
North Carolina
South Carolina
Tennessee.
Virginia
West Virginia



CENTRAL REGION WEST REGION

Illinois Alaska
Indiana Arizona
loWa California
Kansas - Colorado
Michigan Hawaii
Minnesota Idaho
Missouri Montana
Nebraska Nevada
North Dakota New Mexico
Ohio Oklahoma
South Dakota Oregon
Wisconsin Texas

!.`tah
Washington
Wyoming

Four sizes of communities were considered in the planning
stages: large. cities (above 180,000 population), urban fringes
(communities adjacent to large cities), middle size cities (25,000 to
180.0001. and rural (below 25.0001.

Subpopulations based on socioeconomic status variables (e.g.,
income. education, ethnic. or racial background) were difficult to
define in such a way that the schpapulation definitions would he
both meaningful and operationally feasible to apply. Certain guide-
lines were established in the design of the sample:

1. Principal interest was in comparing the low end of the
socioeconomic scale (e.g., the low-income population) with
the' remainder of the population.

2. To have an adequate sample to describe the low end of the
socioeconomic scale, the sample design should attempt to
identify the low socioeconomic suhpopulation and should
sample it at a higher rate than the remainder of the
population.

Cycling the Subject Areas
Initially. 10 subject areas were included in the long-range plans

for National Assessment. These areas are Art, Career and Occupation-
al Development, Citizenship, Literature, Mathematics, Music, Read-
ing, Science, Social Studies, and Writing. (Other areas under
consideration may he added in the future.) Within each area,
educational ohjeetives were developed and then specific exercises
were developed to focus on each objective.

6



Due to the large number of subject areas, objectives within areas,
and exercises within objectives, it became apparent that a complete
survey ...overing all 10 subject areas in one year would be an
extremely large projet.t. Furthermore, the team assembled to
accomplish this task would have to he disbanded after the first
survey and reorganized several years later to obtain data for making
comparisons. Such a plan, although feasible, had serious drawbacks.
A continuous operation cycling plan involving two or three subject
areas each year was used instead. The basic plan (Table 2-1) has been
revised to put each subject area on a five-year cycle. However,
modifications to the basic- cycle are possible as needs for assessment
data change..

Table 2-I. Planned Five-Year Cage's for
National AssesSment Subject Area.

irar aatahrr

1969-'0)
(1970-'1;

a 1,1971-'2;
04 ;1972-'1;
05 ( 197.4./4)

Oft 41974-75)
07 (19/5_-')

11976-'71
09 (197'-7,4)
10 (197i4-79)

Subject area

Writing. Science. Citirenship
Reading. Literature
Music. Social Studies
Mathematics. Science
Writing. Career and Occupational Development

Art. Citizenship
Reading. Literature
Music. Social Studies
Mathematics. Science
Writing. Career and Occupational Development

Packaging the Exercises
One of the primary objectives of National Assessment was to try

new methods of collecting data on educational outcomes. These
methods were not to be limited by convenience factors such as ease
of administration and scoring of exercises. Each exercise was to be
designed for a specific objective within a subject area: for example. a
'respondent should not. be hampered on a Science exercise by his
inability to read. As a result of this requirement, the exercises have
many unique features. One immediate consequence of the many
unique features was the need for specially trained personnel to
supervise and administer the exercises and the need for centrally
trained supervisors to maintain uniformity of administration meth-
(As in all parts of the country.

Nlost exercises are wad to the respondents: others require
interviewer-respondent interaction and specially trained interviewers.



A standard taped voice is used for group sessions in schools. Some'
exercises (.g.. Science area, can be administered only with special
equipment to closely supervised individuals. In year 01, some' of the'
Citizenship exercises required two or three specially trained adminis-
trators to observe discussion groups. Other exercises t e.g.. Music area
in year 0:1i required the !wording of responses on magnetic tape. As
new subject areas are introduced in the cycling plan. Other special
feature's may emerge.

A second primary objective' of National Assessment that influ-
enced the methods of data collection was the limitation of individual
partiCipation to one hour or less. but no respondent had to attempt
all the exercises. Nine-year-olds. 13-year-okts. and 17-year-olds
as..ses.. sett in schools completed one' package each. For each age' group
each year. the exercises were sorted into sets and assembled as 10 or
more' packages with each package typically containing a variety of
exercises from all subject areas assessed that year. For efficient
administration in schools, most oaf the exercises which could be
administered to sevend persons at once were packaged as group-
administered packages. Those which required individual administra-
tion were called individually administered packages. The numbers of
package.% by age' group and by administration type' for year 02 are
illustrated in Table. 2-2.

In the household sample, all packages were administered individ-
ually. Adults and out-of-school 17-yar-olds were asked to complete
one'. two, three. or four assessment piekages and we're' offered a
monetary incentive to compensate them for requiring more than one
hour of their time' and to obtain a high cooperation rate.

'table 2-2. National Assessment Packages
Administered to Aye Groups. Year 02

%iisopfrof Al t. group

School sample

11.seer -celds
17-tear-olds

Household sample
17-ear-olds
%ening adults

ussforr dot %oothey of
group-odhainkerril i idaee1h sofooinkerrd

PILAW%

13

ltt

3

12



The Need for Probability Sampling

Planning revealed that the objectives of National Assessment
might. be met by a complete elltInlvrati011 Stir Vey or by a sample
survey of the target population. The cost of complete enumeration
would he' unrcasonattly Snwe the four target age .11-oups are well
mixed with the gener41 population. the effort nqutreel for a
complete enumeration would be mparahl to that required for a
de'c'ennial census of the total pciptIlatiOn.

Probability sampling allows researchers to collect data from a
small portion of the' population and to infer certain characteristics of
the entire petpulation. That is. certain population averages. totals. or
ratios may he' estimated using data collecte.il from a simple.
Furthermore. if the sampling erre)/ of the estimate can be estimate/1
from the data, statements may be made about the precision of the
estimate,. Saint/ling vrriir shows bow estimates computed from the
samplc may differ from the corresponding population values which
would be obtained from a complete enumeration survey u...ing
identical data collection procedures. Non:oral/ling errors fe.g...errnrs
due' to nonresponse. recording. proves:milt are' not rer..cted in the

rror; these e'rren't can occur even in a complete enumera-
t1011 survey.

Because a sample survey involves a smaller workload. moo'
`attention can be given to personnel supervision and training. which
may. in fact . reduce the nonsamphng error. (.enerally. factors such as
cost limitation and control of nonsampling error favor a sample
survey over a complete' enumeration survey. Other advantages are the
opportunity to collect data over a short iteriod of time and the
opportunity it) use more specialized techniques because of the
smaller fie! ' fore(' toeing trained and supervised.

Nonprot. eility methods for sampling of volunteers or "typical
units- chosen by expert judgment are sometimes adequate for
certain research projects. but they do not allow valid inferences to he'
made about the total population. Beeatise of the National Assess-
ment's emphasis on describing entire population, and specified -
subpopulations, no serious consideration was given to nonprobahility
sampling methods.

Sump/e' Size
Early in the planning stages. guidelines were needed for sample'

sizethe number of respondents required for each exercise. These
guideline's we're' based on a reasonable level of precision for key
estimate, that would he' consistent ulth long-range objectives for
assessment of progress over time. The sample size should allow

9



sufficiently prectse estimates to detect positive' changes in the
performance' of a suhpopulat ion !ni specific exercises.

Initial guideline's we're' based on a simple random sampling
scheme. When other sampling schemes are used, the sample' size'
required to achieve' the same' precision is generally greater by a factor
called the design effect.' . Table 2-3 shows t sample sizes required
to decide' correctly whether a specified change' has occurred over
time- or if no improvement occurred. (Computations in this tahle
assume simple' random sampling or a design effect of one.; The'
sample sizes are computed so that decision of change' or no change
can be made correctly 9 out of 10 times on the' average. CA more'
detailed illustration 4)f required sample' sizes under varying conditions
appears in appendix WI (lased on a graphical interpolation of data in
Table' 2-3. a suhpopulation effective sample' size of 400 would he'
adequate to decide correctly in 9 out of 10. cast's whether or not
tit ;.hive change!. of the following types have occurred:

A change from 0.10 to 0.16
.t change from 0.50 to 0.59. or
A hamle from 0.91) to 0.91.

I Ale 2-3. \ umher of 14e.ron.eN \ceded Per I %crow Pickage.
to 1)ctect cn Chans.!c Value, ti Out of JOImic.

Inner in !' -e alive from
corers I 141.f:rte.* 2

tt 10 44) 0 15
0.16\to 0.20
0,10 &10.'-

10 tot, 10

I 41istird nisinbrc rebibttw:
mewled tut rail care re

57l
1414

XI

0.541 to 0.5'; 1.111
0.50 te, 0 641 315
0.50 to 0.65 142
0.50 to 0.70 741 .

0 40 io 4192i I .140
0.90) tti 0.95 .135

* P-%alue as the estimated proportion of eltphles who %%mild arivacr the
zlierciw correcik.
41 The table :due% arc for simple. random sample. of student.: a dc-
..ign clIcki of one.

10



a

Stilt* tit 4 If the target subpopulations n-gioit and
community 411;tratt'rtA14' it:triunity the population into at least four
groups. 1.000 I x 1 i would he an effective sapiple size on a
national basis to detect real positive etuitiges of the type shown
above. if the fies'igti effect we-r larger than true'. a somewhat larger

size would tie required. enuptitalitms stili as these led
National .1.ssesnient planners to eon:liter wimple-sizes of 2.0tkito
2,500 respondents atle'spette for exercise. If i0 packages were
used for each age group. the total number of package wspoqsest
woukl he appreixitnately 20.000 (2000 x Illy. for the four mob
get-nips. the total numlwr for one year would be approximately
80.000(200W x

The actual number of responses differed from this hypothetical
example because the numbers of paekages varied by ace' group and
be the sample .design was adapted to the type of exercises
riintained in each liat*age. Alittal figures on planned sample feiWai for
year 02 are, giVen 2 and .1 as the sample designs are discussed.

Sampling Frame..
l'on.triwt a pintlialnlity sample. planners initially need a list of

sampling refen'ed to as a sampling frame or a frame.
1 `Itunately. they select from the list a group of associated tibserva-
tional units. If n t. possible to list all observational units. the
sampling units are the observational units: but in nits surveys of
human populations. it is not feasible to list all. It is much easier to
list school buildings than to list all the students attending classes at
these budding,. It is much simpler to list all household addresses or
locations in a county than it, list all househokf mendwnt in the
county. If units such as school buildings or households are Ltsibd as
alternatives it) listing all observational units. it is necessary to have an
association rule which identifies eal% observational unit with certain
(preferably mit., sampling unit,. For example. a 11-year-old may he
associated with the school where he regularly attends dames, and
most person, can he a...fiviated with a househokl. depending on the
designation of what onStitutes membership in a household. How-
evr. a few persons may be excluded from both frames because they
neither go to school nor belong to a household.

tither economies in listing may be achieved by asiuitating
schools or households with identifiable land areas called area
segment,. The area segments may be cities. counties. or smaller AIN.
If primary Nampling units Mil 'Ai such as cities or counties an.



seleeted first. frames tent the next stai...t of sampling are needed only -
within the selected !NI's. At the final stage of sampling. observation-
al units for the target !spill:mons are listed for very small
proportion's of the total population. For National Assessment. the
observational units are t he 14rsons u1 eaeh age 1...roup who are eligible.

In the planning stages of National .ssessmnt. several choices of
sampling frames wen considered: ilia sehool frame. (21a household
frame. I 3i a 1111 ed hilusehold and school frame. and t -1 frames based
on other existing surveys.

A school frame cannot be used to identify the. young,adult (ages
2t; to 35) target pi epulation. Since most states have laws requiring
school enrollment tip to some minimum age., most 9-year-olds and
13-year-olds would be enrolled. but a lower proportion of 17-year-
olds would he enrelled. Census estimates for the 1965 nonmstitu-,
tional population enrolled at the beginning of the school year
tOctoberi show 99.3', for persons 7 tee 9 years of age'. 99. C; for 10
to 13 years of age.. and 93.2' for 11 to 17 Years of age'.' Estimates

pert eotaes of enrollees 16-1 2 t'. 17-1 2 years of age vary with
the, time of the. year. For planning purposes. it was assumed that 75
to SO' 17-year-ole Is are, ennilled.

A he )1(1 (Mind Call he noosed It; idnnf` persems in all four age
groups. lee identify elizild respondents. a roster of ttetitpaltS by age'
must be obtained for earh household in the. sample. This process is
(ailed household set-44,11111g, Based on 191i0 population estimates by
age' group cited assuming a total sample of each lige group of 20.000
pe-sons. it would be necessary tee screen eight of every 10.000
households to obtain an adequate number of young adults. To obtain
the same number of 9-yeiir-olds. it would be necessary tolscreen 50
of every 10.000 households_ A high proportion of the field survey
costs assotatd with a htittNl101d survey of this type an' sereening
costs. The 9-. and 17-year-olds could be identified at much less
cost using a scheme! frame. ()f her ere monies, stid1 group
admmistrat um of ertain pakage's in se-heads, would further reduce

Ilowr. loss of a large peertum of the samphe due to lack of
ellO1Wral 1011 ire Pm state or district school administration officials was
recognited as a disadvantage: thus. the National A,:ser.sment survey

-plans :ncluded efforts to obtain the. coolieration of these officials
%whenever possible.

The final dunces of sampling frame's for National As.sessment
were a shonl frame for 9-year-olds. 13-year-olds. and 17-year-olds
enrolled in school and a household frame' for young adults. No
efforts were planned tat locate the small number of 9- and
13-year-olds not nrollee!. SeVentven-year-okis not enrolled Were to

with the you'll.: adults. but the number of households

12



Wret, Wil t he mo 441 to the number required few the young
adult :ample'. Tiw definition of out-of-school '17-year-ols was
expanded to include all persons 16-1 2 to 18-1. 2 years old who were
not enrolled when they were 16.1 -2 to 17-1:2 years old: this
definition. whieh assumed that aulivalual performance on a set of
exerises would not iang ester a year after leaving school. was
expected to double the number of out-of-school 17-year-olds
identified in the household frame. However. shoe's' the total number
of out-of-school 17-year-okls in the household sample would still be
much smaller than required. other methods of identifying those
person: were considered. The use of other national surveys. such as
the Current Population Survey t'. 1'S1 conducted. by the Bit.. Au of
the Census. as a serecning device required speal pmeedures to
obtain permission from individuals in the saint* to release their
names to an outside survey organization. Due to the anticipated poor
results using t hese procedures. the CPS survey was not used.

In year 01. no supplemental sampling frame's for Out-of-school
17-year-olds were used. .s a result. about 500 individuals were
contacted. In year 02. several alternative sampling frail-es for
out-of-sehool I 7-year-olds were developed and tested: this work is

more fully in a smrat report.'

Requirements of the Sample Design

.s a result of the planning process for National Assessment. a set
of requirements was established for the survey design and the sample'
d;ign.

1. probability sample' of the general population is required for
each of four age groups: 9-year-olds. 13-year-olds. 17-year-
olds. and young adults 26.35 years of age.

2. Subpopulations defined by sex. region. community character-
Is ics..and siicioeonomie 'Ztat us are to he represented in the
samples.
The low socioevonomic subpopulation is to be sampled at a
higher rate than the' remainder of the population.

I. The respondents in each age group participating in a
particular eXerel.ie package are to be a probability subsample'
of the overall sample of respondents for that age group.

:. The partitioning of the sample into suhsamples for each
package mthst allow group- administration of certain packages
and individual administration of others.

6. . school sampling frame' is to be used for 9-year-olds.
1:3- year -olds. and 17-year-olds enrolled in school.

13



7. A household sampling frame is to he used for young adults
and 17-year-olds not ,nrolled in school.

S. Alternative sampling frames used for identifying and assessing
out-of-sehool 17-year-okis more effiient:y are to hi' studi 1.

The sampling plans .4Iisussed in this chapter were used as
guidelines in the de %elopment ct1 till. year (12 designs for the school
sample and the housel old sample. discussed in parts 2 and :10f this
mon( /gra'
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CHAPTER 3

GENERAL DESCRIPTION, SCHOOL SAMPLE

Introduction

This chapter anti the next five chapters describe' the year 02
school sample design. Chapter 3 gives a general description without
going into the details of the sample' design; chapter 4 discusses the
selection of the' primary sampling units (PSITs1; chapter 5, the'
se'le'ction of schools within the PS1's. The' selection of students and
the' assignment of specific packages to the students are discussed in
chapter 6. The response rates for_states. school districts. schools. and
individual students are summarized in chapter 7. The basic method
used to estimate National Assessment p-values (proportion answering
an exercise' correctly( is discussed in chapter 8.

Target Populations

The school sample is aimed at three of the four National
Assessment age groups: 9-year-olds. 13-year-olds. and 17-year-olds.
No other means of sampling is used for 9-year-olds or 13-year-okis:
$he use of other frames to sample 17-year-okls who are not enrolled
in school is disused in a separate report.'

The field operation for year 02 was scheduled so that each age
group was assessed during a period of approximately two months.
The 13-year-olds were assessed during October and November.
followed by 9-year-olds during January and t'ebruary. and 17-year-
olds in March and April.

The birth date' eligibility requirements for students in sample
schools were based on calendar years for 9- and 13-year-olds and on a
special year-long range not coinciding with a calendar year for
17-year-olds. Table 3-1 shows the survey schedule and the eligible
birth dates. Table 3-2. calculated from data in Table 3-1, shows the

Tel* X-1. Definitions of Target Poput4on,
for the School Sample. Year 02

tge gnu* %vine, pried

9-ear-olds 14-71
11-t ear-olds 10-12-70
17-Near-old 1,s-71

ti)
10

2-16-71
12-11-70
4-10-7
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age range, that Oittiti +let Lir from application of eligibility eriteria:
the mid-range Age of 9-year-olds was 9 years. 7 months: the
mid-range age of 13-year-olds was 13 years. 1 -1 -2 months. and the
mid-range age' of 17-year-olds was 17 years.

lahlr anre Ages ter utirihh..... In %L head ~ample. N ti'

1igibIr axe range
%Kt erne" "

g% WWIIMaim Ism Mid-rangr M
. _

9 tr.. rs 2 me.
11-%c.ir-olds 12 % r '9 -1 2 me. 11 % me, l A t r.. 1 1-1 'no.
1 t eJr-.11d. !is t rs 5- I 2 me. % rs %rs me,

. _

The Multi-Stage Sample Design

One term used to descrihe National Assessment sampling is
multi - stake. Mean n tz that the' sample was selected in stages. Advan-
tages of multi-stage de signs. with respect to sampling frame' develop-
ment. were pointed out in chapter 2.i Multi-stage designs mcentrate
or vItister the sample and thus reduce field costs.

OntAtru.tittg Somplotg
Four stages of sampling may be identified in the year 1)2 school

sample' design esee Figure 3 -1 i. The principle of selecting sampling
units with priihabilitics proportional to their sizes or the.r estimated
sizes was used. The primary sampling units (first - stage unitsi were
geomphie land areas consisting of one or more whole ettillitieS. The
116 Pot -s selected had iirobabilitiet approximately proportional to
estimated sizes. The size measure was the estimated number of
17-year-olds in each PSI'. The same PSI' S were used for all three'
target age group samples.

Secondary sampling units oseontl-stage units, were formed
within a PSI' by grouping several postal zip rode' areas. 11th type of
unit was used only in the highly opulatedySre. It was hoped that
the' school clustering obtained by forming secondary sampling units
within large PS1's would simplify field procedures and ease the
inconveniences to the local school systems by redwing the number
of administrative units involved. As a Means of insuring that some
relatively high and some relatively low socioeconomic (SFS; areas
would be+ included in the' sample. the secondary sampling units in
most -PST's were' stratified by 5E4. Two secondary sampling unit.
one high SES and one low SES. were selected from each PSI!.
Procedures dal not guarantee that the same seondary sampling units
would he' selected for all t hre'e' age' groups.
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The thml-stag sampling units were i:chools. For each age group,
a probability sample of slmed% was selected from the schools in the
secondary sampling unit for that age group. The number of schools
selected was determined by the approximate number of eligible
students in the age group attending each :school: in other words. if
the schools had very low enrollments. more schools were required to
obtain the prescribed number of students. At least two schools were
selected from each second-stage unit so that no single school would
he required to supply a large proportion of the' respondents within
the PRI. This guideline is discussed more fully in chapter 5.

The fourth-stage +milling units were the students at each school
who were eligible by birth dates. Special procedures were developed
for selecting sample students and for assigning package's either to
groups of 12 students or to individuals. These procedures insured
that the students assigned to complete any particular package were a
probability sulesample of all the students se'lecte'd for the assessment.

Allocating the Sample to Stateg
A special design requirement added in year 02 insured that all

--states would be included to the' sample for each age. If at least one
PSI' is selected from each state and if an equal number of students
are assessed in each PSU. the states with low total populations are
allocated a much larger proportion of the total sample than they
would be tf the allocation were in proportion to state' populations.
Proportional allocation generally produces estimates for the' total
population with higher precision. This requirement does not in any
way imply that the sample in each state should he adequate for
reliable state estimates.

'I'wo types of l'St's were' defined to meet this special requirement
and. at the same time. to keep, the allocation of the sample students
to states more nearly in proportion to state populations. Two-week
PSI': with a constant student sample size were used in most state's' a
specially trained National .ssessmnt district supervisor scheduled a
two-wek visit for each group and, with two or three locally
employed exercise administrators. completed the selection of the'
sample' students and administnml all individual and group packages
at the simple schools. tine-week PSI', used in the ,mall population
states were handled in a similar manner but wen' COMpiPied in half
the time for half as many students of each age group.

Planned Sample Size

A total -ample size of 2.160 was planned for each individually
adM1111:4tfeti pavkage (+44 chapter 2i, Tlw precision Of estimates for

lei
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group-administered exercises was expected to be lower because of a
higher design effe; thereforea sample size of 2.592 was planned.
Table 3-3 summarizes total sample sizes planned by age group. by
package. and by parkagi' type. The total for 9-year-olds was 29.808:
for 13-year-olds. 31.016; for 17-year-olds. 30.2.10; and for all three
age gre,tel.s. 0S.06 1.

Table. XI Sample Siies Planned for Age ( Vcar02

!twat
*adore
seketheetecevet

%ensile
-tic

pacitagr.

cam Sam* fue-errk 1"41 Oar-seers PNel

paciagr

latal
%mit*

Pier

Num*
are

piaster

legal
%simply

air

Sam* lnial
%Ur vas*

Pariagr

Individuall to-

9-ear-ol6 3 2.160 &4$0 20 to 10 30

13-t car-olds 2.160 4.320 "0 40 10 20
1'- tear -tilde

(iroup esi,ins.

2.100 .120 '0 40 10 '0

9-sear -elds 9 2.592 '3,32x - 2 it, 12 1ox

11-tear-olds 13 2.592 13.696 24 112 12 15ti

1--%ear-olds 10 2..592 '5.9'0 '4 240 120

Primar sampling unit.

For each two-week PA'. sample sizes we're 20 for each
individually administered package and 2.1 for each package adminis-
tered to two group sessions of 12 students each_ This general plan by
age' and type of package is illustrated in Table 3-3. The total planned
sample in a two-week PSI' was 276 for 9-year-olds. 352 for
13-year-olds. 280 for 17-year-olds. and 908 for the three age groups.

In each one-week PSI'. sample sizes of 10 for each individually
administered package and 12 for each group-administered package'
were planned (See Table 3-31. The' total planned sample size' for all
age groups was 151. exactly one-half the planned sample size' for
each two -week PS .

The primary saml) stratification and selection prod:Mures are
in detail in chapter -1. which follows.
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CHAPTER 4

1HE SCHOOL PRIMARY SAMPLE FOR YEAR 02

Introduction

Guidelines for the year 02 school design ichapter 21 required that
probability samples of subpopulat ions 19-year-olds. 13-year-olds, and
17.year-oldsi enrolled in school he representative of regional.
community size, anti socioeconomic status characteristics. An addi-
tional requirement was the inclusion of at least one primary sampling
unit I l'St I from each of the' 50 states and the District of Columbia.

Meeting all sampling requirements simultaneously necessitated
siwial-stratification and selection procedures. A method of deep
stratification called controlled selection permitted the selection of a
probability sample from a two-dimensional grid in a way that
satisfied restrictions placed on marginal sample totals. Use of
controlled selection satisfied the original objectives specified for
National .hstssment stratification by first allocating the sample to
major strata based on region, community characteristics, and
socioeconomic factors. Then. the requirement of allocating at least
one PSI' to each state could 1w considered separately as the second
dimension within each region. In practice. some adjustment of the
first allocation to major strata occurred due to rounding-off of the
sample allocated to each state' and due to the use of special one-week
Psrs iset' chapter 3i. Details of these stratification and allocation
procedures are' discussed in the .next section. The order of discussion
does not follow exactly the steps taken in practice since the two
tasks are so closely interrelated. -

The chronological order for constructing and stratifying the
primary sampling frame was as follows:

I. List the counties or similar units. the required population
totals. and the estimated size measures inumbei of 17 -year-
elclsl.

*I. Sort the list by regional strata.
3. Sort the counties by ,aze of community i4tX1 within each

non.
I. Combine the' counties. as neede d. to form Nils containing

minimum populations.
Ti. Recalculate size measures and calculate socioeconomic status

iSES) indices by PSI 's.
fi. Identify Nid.1 f-repre:enting PSI's.
7. Define SES substrata within MX' 3 and SOC -1 and sort psuA
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by SES within S(X' strata.
$. Sort PSL's by states within major strata.
The final allocation of the sample' NU% to strata and the

selection of the' probability sample. of PSUs are' chscussed in the last
two sections of this chapte.r.

Constructing the Primary Sampling Frame

By definition. the first stage sampling frame from which the
primary sample was selected is a list of PSUs. Each PSU for the
school sample consisted of one or more counties. Every county in
the' United States was included in exactly one PSI! in the' overall list.
Special areas. not politically defined as counties, wen. also included
and treated as counties: examples of such areas are election districts
in Alaska. parishes in Louisiana. and indepe ndent cities in certain
states.

Change's in the' county structure of states occur periodically even
though counties are relatively stable, well-defined units. For the year
02 sample. county lists and area definitions were based on data from
the 1960 Census of Population and Housing I the* 1967 County and
City Data Kook I.. Data collection was scheduled for the 1970-71
school year. but current local area population counts or estimates

were not available': that is, 1960 Census data were the most recent
data that included single year-of-age tabulations by counties. The
1966 estimates were available for total county populations.

Procedures for combining counties into multiple-county units to
form PSUs were based on consideration of (1 the stratification
criteria. (2) the need to have a sufficiently large population in each
PSL; for the within-PSU sample. (3 the need for oversampling the
low SES population within SOC. 1 and 2 PSrs. and I-11 the need fof
combining counties to obtain PSI: areas for practical field opera-
thins.

Combining two or more counties to form some PSUs was
necessary to have a sufficiently large population (at least 50,000) to
allow for selection of 276.9-year-olds: 352 13-year-olds. and 280
17-year-olds from students enrolled in school (see Table 3-3 and to
allow for error and variation in age' distribution. Since the low SES
population was to he oversampled within PStis classified as SOC 1 or
SOC 2. a larger 1.001 of eligible respondents was required. An
arbitrary minimum NU size of 100.000 total population was used in
SOCs 1 and 2 to permit low SES oversampling at subsequent stages
of anipling. The' total number of PSUs in the sampling frame after
combining counties ti) Meet the' minimum population requirements
was 1.180: this may he' contrasted with a total of 3,128 counties or
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similar units used as the budding hlocks for constructing Nils.
Although many IISUs were single counties or similar units. most

PSUs were multiple-county types. particularly in SOCs 3 and 4.
Stratification criteria affected the choices of counties that could he
combined to form a PSU. it was considered desirable to combine
contiguous counties that we're in the same stratum that is. the same
major SOC stratum and state' stratum. When it was not possible to
meet both the' -contiguity" and the' "same stratum" oriteria.
contiguous counties within the same state but in different SOC strata
were combined. and. the entire PSU was classified by the lowest SOC
number of any of its counties. For example. if a SOC 2 county was
combined with a SOC. 1 county, the entire NU was classified as a
SOC 1. Stratification by SES was done without difficulty after
counties were' combined as PSUs.

In addition to defining each NU in the sampling frame in terms
of counties. it was necessary to derive two measures for each ?SIT.
The first was the. estimated PSU size needed for determining
selection prohahilities or expected sample sizes. and the second was
an SES index to he used for stratification of SOC 3 and 4 PSUs.
Conventionally, the size. measure used in sample designs is the
number or the' estimated number of persons in the target population
within each PSI% but for random drawing of three' age group ..
samples. the selection probability had to be fixed at a single value ft.:
each PSU. The choices of a single size measure included total
population. number of 13-year-olds., number of 17-year-olds, and
certain broader age groups. Experience had shown that the age

distribution of the population, which varies considerably among.
counties, could cause difficulties for the within-PSU sampling. The
final and somewhat arbitrary choicean attempt to recognize both
population change factors and age distribution factorswas to
estimate the number of 17-year-olds in each county. First. the 1970
total population was est mated for each county (equation 4.1) by
linear projection of 1960 Census population counts and published
1966 Census county population data:

0

M)
70

lib()

66 D
Pij

%%here

70- linear pnijection of 1970 count) population of the j-ih
counq in the i-th region:

1960 ( enk.u% count of the total eount population. and

Pli66 1966 Census estimate of the total count population.
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Next, the number of 17-year-olds in each county was estimated using
equation 4.2 to relate' the differences in age distribution to regions in
which the PSU was located and to the percentage of urban
population in the PS11:

Sit (aiRii hil'i Pii7°

where

(4.2)

S.. = estimated .ire: measure (number of 17-ear-olds) for the j-th
county of1-th region:

R..
I)

proportion of the count population classified as rural in the
1%0 Census; and

1:0 r proportion of the count) population classified as urban in the
1460 Census.

The parameters ai and hi were estimated by applying statistical
regression procedures to 1960 Census data for a sample of counties.
These estimates are shown in Table 4-1. The estimates of numbers of
17-year-olds were somewhat crude since no attempt was made to
project percentage urban from 1960 to 1970. 1'ut the result was an
improvement over other available data since the purpose of the
overall projection technique was to get a realistic relative size
measure (Sij ) for each county.

Table 4-1. Parameters Used in Deeloping PSU Site Measures

Rowe I Mk slit I. b.

Northeast 1 .017314 .01533
Southeast 2 .02076 .01496
Central ,I .01X20 .01432
West 4 .01,498 .01527

An example of a sampling frame listing for a major stratum by
state stratum cell is shown in- Table 4-2. This table shows a single
county PSU and two multiple-county PSUs within stratum number
4613; this number denotes region 4 (West). stratum 6 (SOC 3 high
SES). and state' 13 4Idalml.
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I Air 4-2. Sampling Frame Within Stratum 4611*- - - -__ - - -

( mat. ( aunts rupsdatioa Prrevdt ['rams( I %gummed

ausibrt codr sonar 146ii Nati Pril hos 11 urban r-,rar-aids

I I d.i 41,460 qt) :NM 101r :t, ' -'0 2 I ,itS7 1

2- 1 Bannock 49.342 49.S00 50.105 14.0 79.4 SO.1.4

15 (arihou 5.976 7300 S.1S.1 17,9 0,0 15.3
4 Bear Lake 7.14s 6.-ton 5.901 1".it 44.1) 102.4

21 1.ranklin S.457 /OW 7695 27.1 43.0 133.S
36 Oneida 3.603 3.100 2.765 26.6 .0 vi s. _..
19 Pemer 4.111 4.400 5,426 is 0 tip 1010
1 h Cassia 16.121 MOM 19.251 2(1.1 46.6 332.1

TOt41 94.75$ 97.500 9932S 17..1 55.0 1.()42.5

Iti Boma:A:Ile 4.906 5 1.700 54.X9fi 11.0 70.7 547.9
1.1 latitstin 9.417 10.2(K) 10.722 '0.5 .50.6 .163.4

41 Teton 1.639 1.M) 3.407 17.0 0.0 64.7
UR:1110M 8.674 9.4(X) U.SS 1 24 2 =1 I I 7h. I

Ti 11.11 67.t41 74.400 7s.906 16,1) non 1.322.1

West region. 4: major stratum. 6: state. 13.
Projected.

Allocation to Rational Strata

The four regional strata defined for sampling purposes orres-
ponded y to regional suhpopulations. -Northeast. Southeast.
Central. and West-defined in chapter 2. Figure .1-1 shows the
regional strata on an outline map of the United States. Since regions
are one of the major reporting categories in National Assessment, a
decision was reached to allocate the total sample of 108 two-week
PSUs equally to the regions: that is. 27 two-week PSI)s would 1w
allocated to each region. Table -1-3 shows the sample allocation. the
population totaLs. and the estimated measures of size (number of
17-year-oldsi of the regions.

For optimum allocation to estimate national values, one would
assume' equal within-region variances and allocate the sample in
direct proportion to the size of the regional target populations. Equal
rather tlfan prorirtional allocation was chosen to provide maximum
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I able 4-1 11k sheen of Tao-11 eek PSt %to Regional Strata

Retional
%It atts en

Northeast
Southeast
Central
West

total

Pupal/Kim elkiribotion 'ate sormore dkribolias %tibr of
in o-orri

PV
AllowAvd

'7
1'1
4-

1-,_,
17
.,_

1(W

Pion ( ela
population

4S.9Xx.'56
374.754.215
S1.614.1.19
;4.401.065

Prewar
4 boil

poparcion

17_ il

21.fil
2x:74
21 ss

1:41ossied
reAtold..

Sts4.292
74,04 12
S74431
NO2.0.1

Parrot
of total

site mar
75.'15.
23.$5
2625
13_45

.......
tootin119.3'.1-15 IMMO,-

in PSI

1.349.744

projected -from%umber it earq)kb the 14h0 Census. the
1464s popul.itions. and the adiuted urhan-rural population dean-
hutions.

efficiency for regional compansons and to obtain approximately
equal precision fur regional estimates. It was estimated that the
variances tft* national estimates would be increased by a factor of
about 2'; .

Stratification Within Regions

Size of Community (SOC 'Strata
Within each regional stratum, the first level of stratification was

related to size of community iS(Xl. Four SOC strata were defined
and used ti) classify entire' counties since' the' PSIls were' to be either
single' counties or multiple-county units.

The four classification rule's. given below. rely heavily on
Standard Metropolitan Statistical Areas (SMSAst, which are special
statistical tabulation areas defined by the Bureau of the Census for
studying metropolitan problems.

S(X' I Includes all counties containing a central city with a
Population of 1140,000 or more.

S(X' 2 Includes all counties in the same SMSA as a SOC
comity.

SOC 3 Inlueles all counties not included in MX' 1 or SOC 2 that
are' either a part of an SMSA or that contain at least one
city with a 1960 population of 25.000 or more.

SO(' -1 Includes all counties not included in .44(X* 1, 2, or 3.
SOC 1. basically the large-city stratum. also contains other areas in
the' county: all counties in SOC I are' part of some' SMSA. Typically.
the' SMSA contains (11 at least one central city of 50.000 or more



population; 12; the county containing this city; and '431 in many
cases. one or nun, adjacent metropolitm counties near the large
Cfmteal city. SO(' 2 contains, counties of this typethat is. those
adjacent _to the county containing the large central city. SOC 3 is
comp ,,,ed of counties containing CHUS of 25.000 to 180.000
population plus ailiat-ent counties belonging to the same SNISAs as
these cities. tom. with no city as large as
25.000 and a ith clici u clung to an SN SA.wen included in 4OC7 4.

One pn in the Xe'w nd states, where SNIS-As are
defined by tw na as ich are smaller than counties. These official
definitions c parts of the same county to be included in
diffennt SNI one part within an SMSA and another part
outside an SMSA. To avoid this problem. if any part of a county was
in an SMSA. the entire county was considered an SMSA county.

Within the regions. the proljahility of selection for each PSU was
approximately proportional to the PS(' size measure. This probabil-
ity otselection can more conveniently be considered as an expected
sample size in repeated sampling. The preliminary expected sample
size for each PSI* was computed as 27 times the PS(1 size measure.
divided by the sum of the size measures for all PSUs in the region.
Within SO(' 1, some PSUs were so large that the expected sample size
equalisl cer exceet;ed one: these' PM 7s, classified as self-representing
strata. were automatically selected. After the expected sample size
was rounded to an integer, the within-PSU sample was set at the
equivalent of one. two. or more PSUs. Table 4-4 lists the self-repre-

libie 4-4. Self-represcnting PSU, and Etpected Sampic

Rrgina and PSI
apircied .ale i.e
tuerseri PSI 1

t inal Amities

%es. of PSI res PSi

Nnheat
District of Columbia 0.445 I I

tic% York. N.V. 310)4 4 2

PhiladelphiJ Count. P.1- 0.4145 I
1

Ceatral
C-clok Counts. III 2.670 3 ,
Wa;cne Count. Mich. I.20x I

,

1+% cwt

Los Angeles Courit. 1.7x0 4

2t4



stinting strata and shows the initial and final sample allovations to
these' strata. Philadelphia County. Pennsylvania, was only slightly less
than one: and the District of Columbia was clas.sed as self-represent-
ing clue to the all-Ntati reinnrement. The Southeast region had none,

SOVIdh'et)81 111114' Sit Zito( !SFS) St 'e t1
trampling a greater proportion of the low than of the high

se ioeconomic status t SES t population referred to as ovr-
sampling to permit reporting of estimates for subpopulations on the
lower extreme of the SES seale was established as an objective in the
early planning stage; of National Assessment. If the general popu14-
tion vould he neatly sorted into two groups. low SES and high SES.
the technical sampling problem for meeting this objective could he
easily resolved. The real situation existing in the U.S. population did
not allow for such simple resolution.

The PSI 's. which are' usually emmties, vary considerablp in the
proportion of the teeepulat ion which can 1w identified as low SES: but
almost every NU contains some'. MOM secondary sampling units.
local areas within a PSI'. contain some persons in each SKS category.
Within sehools, the third - stage' sampling units. it would seem possible
to identify students as either low SES or high SES; hut this process
requires gathenng information freim whew! re cords. from teachers, or
from the student himself. In year 01. many counselors and teachers
wouki not classify students within schools as low or as high SES on a
relative scale based on judgment: in some ast".4, asking for the school
staff to perform this task may have affected the willingness of
schools to leperate in National Assessment.

For the year 02 sample. plamsers decided to classify the
population by SKS at one of two stage's: at the PFAI stage or at the
within-PM' huge. The first method was useful for relatively small
!'St's in SOC strata 3 and 4. In S()(' strata 1 and 2. mom data we're
available. so schools within NE's could lw grouped into high and low
SES area.s. The PSt 's of SOC 1 and 2 were more' internally
he tin terms of SES i than the PSI'. of S'OC 3 and 4: this
factor also influenced the approach used to oversample the low SES
population.

The variable selected to identify low SES at the NU stage was
-percentage of the population earning less than $3,000 a year.***
Table 1-5 shows the range of this variable within each SOC
substratum of each regional stratum. The wide range's in SOt's 3 and
I indicated that stratification and disproportionate sampling rates at
the l'SI! stage would include more low SES persons in the sample'
than Prostort Innate sampling would.

64 .1 w tit V ci.st !rim' the. !Hot it "efi,11,

.)9



abk. 4-5. Val Lit ion in SI .S Inde% for Pit h SO( Stratum

%maim at Pert-on at !amain%
littant and

1".1 is w411111ft tees titan %tinily
_salt

antpltnt: it mu,' lininsunt 11410W

siorttle.t.1
tit K 1 14 it It :1 22 I
St K 2 11 A A 19 4 14 9

SO( 41 1

SO( 4

Situ he.tt
Sot 1 14 214 1 s

SO( 2 s f it.,'
St X. fit` 11 tilt , 441 0

Sot 4 Nit 1- -I h 44 it

ellIl 11
.1)

MX. 2
tit K 011

5( it 4

c1
tii X 1 '2
SO( R 1

tick 2 1

St X 4 1 111

it
1

tit .2
; ;

in 2

It
lot)

33 4

In aplying disproportionate rather than propiirtionate sampling
rate.. .time' increaw in variance of the aggregate estimatesestimates
for voinhined low and high SES .uhpopulations {WM expected. This
increase in variance is a fungi um of two factor:: III the portion of
the inpolaturn over.ampleel t sampled at a higher than proportionate
rate!. and 121 the relativi. rate of overampling title ratio of the
higher than proportionate sampling rate to the lower than propor-
tionate f.ampling rat Table i-fir shows the effects of these two
fal tor. on vanance., .hown. the inc're'ase' in vananee lea.. 1.0151
may he minimized ley keeping the ratio of sampling rates t 1.5:1) low
and 1 ly givcramithng either a very small portion 10.1 i or a wry large
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'rabic 4-6. Macaw in Variance of Aggregate 1.stinialcs
Due to thersampling I ow SI.S Stratum

Pempartion of
pupolitius

~rumpled
12.1.1

listen eef %Asylum nor.'
. .

2.5:1

Ililet
1 144
1.1So
1.214,

1.01

1.120
1.21.1
1 2S0
1 120

1

,

4

I 01 i
tor
1 u15
1 0-k1

104i
1 oxo
1 Iti5
1 1.!ti

5 i i142 1 12i 1 225 1.1.11

.t, 1 040 1.1211 1 210- 1..00
I 015 1.105 1.1s') 1 'x11

s 1 Air' 1 0140 1.144 1.21.4

9 1 iii{ 1.114{ 1.081 1.120_ .
*AggregAte maw% ropulatIon group. oresrecinc of S1-S.

"Sampling rate for tit cpanirkci portion di. Wed sampling rate for
remaining portion.

portion 40.91 of the tiopulation. The largest variance would occur if
the' population was divided into two equal groups 40.5 and 0.51 and
if one grim!, was sampled at a much higher rate than the' other.

Oversampling of the low SFS causes the segment of the'
population included in the remaining SESs to he sampled at a lower
rate than they would he with proportionate sampling. Table -1-7
shows how both sampling rates would be affected by varying the
portion of the population oversampled at a rate of 1.5:1 or 2.0:1. If
the portion ovemampled was minimized 40.2 or less). the' sampling
rate for the low SES couki he' greatly increa.sed without drastically
re'dut nig the' sampling rate in the remaining grata. Conversely, if the'
portion oversampled was high 10.8 or morel. the' sampling rate' for
the low SES couid w oniy slightly increased: and the' remainder
would he sampled at a sharply reduced rate.

The results in Table's .1-6 and 4-7 led to the decision that, at the'
PSI' stage. the low SES oversampled should he' limited to 20'; of the
total population within SoCs 3 and 4 and that the' oversampling rate'
should he 2:1 or less. The' exact limits for these two could not he
precisely controlled ',Intl' each stratum consisted of whole' counties
and the final allocation of sample' PSI's to .44()(. strata had to he
integers.
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1able4-".

Proportion nt
popirt2thitt

ostristroptrd

/isproport tonate tit Proportionate S.1111011. Rates
hen Par! cyt the Pcipulation 1. t )cet.ampled

it rho of %inept:ft fair."
_. _ __._ _ _

I 4 I 1' 0-i

III It N, k k
1

11 k, H

1 1 41 9: 1 .N2 .4 I
1 I lie LI I I ts S1
; 1 It 1 54 ---

4 1 2 s ; 1 4 I
i I 111 +4t I I I 1 (-'
14 I 1 ..4

-., I 25 et'

s
II)

1 11

I 0-
I (12

-4
-.1

AN

1.1x
1.11

I.(5

5'1

..4*

i 1,
R %%hers: R ampling ralc .replied i&' tncraniplcd portion.

It, *ta Milling rate applied to remaining fk and
14 .1% cf age mlipling rate:. or 1.11t: that would .0114

to t.ital population under proportional alickation

Stab. Strata
:leg allstate. requirement that each state lie included in the

pliteed on the year 02 ,ehoili design. l'he um. of
one-week Ptil io maintain a more nearly proportional allocation of
the sample to states was discussed in chapter 3.

Disproportionate sampling had to he done. particularly for
certain very lent' - population .,tates, to permit the' use' of states as
strata. "I"he estimated effects on the variances of regional estimates
are fairly minor. as shown in Tahle .1-8. For certain sulipopulation
estimates. reduced variative: cannot be- claimed as a result of the
disproportionate allocations t,itlier IteaUst state estilllatt'S were not
required or lit.catim* the year 02 sample sizes woukl not provide even
minimally precise estimates for most states.

The use of one-week Ptit's in certain small-population states
necessitated increasing the' primary sample size from 108 two-week
Psi it is total cif 11.1; PSI !cm) two-week and 16 one-wwk i. The
total ittimitt.r of weeks of work was held at a constant 216.

Final Allocation of Sample to Within-Region Strata

regional strata. the allocation of PSI !s to SOC and state
it rata was to he apprcisimately 'trope irt ional to the aggregate stratum

:12
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Table 444. Increase in Variamx of Regional Estimates
Due to Disproportionate Allocations to States

IR

frtkos
%sober of PM

2-weei 1-orel

t ofiled
&proportionate
PM onisentioie

Northeast 23 it 1,04591

Southeast 1-7- t) 1.01891

Central lb 2 102531
West 23 5 1.03587

Total .. 100 16

Ratio of arianec for regional estimates using the ear 02 allocation to
states to the ariantx that would he obtained %all proportional alloca-
tion of the %am nk to each state.

size measures4lowever, some small-population states and portions of
SOes 3 and 4. identified as low SES. had to be sampled at a higher
than proportional rate. The initial allocations were proportional to
stratum size measures. Subsequently. several small-population states
were designated as one-week PSU states, the number of sample PSUs
for the region was recalculated. and the allocations to SOC aild state
strata were adjusted to fixed integer values. To determine the final
allocations to cells of the state by major stratum array (the eight
major strata listed in Table 4-91, the initial allocations were revised in
an iterative manner.

Table 4-9. Major Within-Region Strata

Major
qbtronun

number

idio-region definition

1

1

4

SOC I. self-representing PSUs
SOC I. sampled PSUs

SOC 2. self-representing PSU%
SOC 2. sampled PSUs

5 SOC 3. low SFS PSUs
SOC 3. high SES PSUs

7 SOC 4. loss SES PSUs
SOC 4. high SES PSUs
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The within-region stratum definitions for eight major strata are
shown in Table 1-9. stratum 1. defined as "SOC.' 1. self-represent-
ing,- was present in all regions except the Southeast: strata 2. 4. 5. el.
7. and $ occurred in all four regions: stratum 3, defined as "SOC 2.
self-representing.- was an empty stratum in all regions.

The number of PSUs in the sampling frame are shown in Table
1-1 I; for each major stratum of the four rillunN. Tables .1-11. .142.

able 4-10. \umher of PM s in Sampling I rainc.

maim/ wailful*Meld i alai
gram. i e- 4 5 a 1 X

%ori hcam 1 / I 2; 21 4' 4. 11 56 174

South:.1.1 14 12 's "4 51 '39 41N
Cerif.:1 i 1$ :'1 26 75 17 Nit
%;....,1 1

13 11
._.

21 50 20 40 21"

Total 6 65 71 ') 2-441 114 i"5 I.1%0

Sir:Hunt empt+ for alt region..

IabI 4-11. 1 %limited 17-N c3r-Old. for the Northe.i.t Region. 1470_ %h i* wawa* I ittai%tiny
tiratiNg

_

( Onn.
1)4:1

1) ('
%lame
Md.

% . II
1.\-...1

N.Y.
Pa_

R .1

Vt.

Total

i

14.111

--

123.156
.11.7'1%

171.1,0

2

2.4.590
20.150
-

25.1 r
44.%32

24.472
9.512

4 6 .r 6

7042
41.142

.10.51s

54.112
41.2449

17 5.71!

-.
.1.4'5
4.564
6.(014

5.220
1012
18.5114

1..1.1

1.4t0

47.667
6.0'1 1.164

1.1'4 4.109
114.671 1.5%6

16.-2±,
7.004

45.146
10.641
.11.244 h..1,42

2.26
1.056

I ._AKS

1.440

4.1;4
5.402
2.661

4.671
10.2'1
11 11,4.... .

26.44a
1..159

4.504

o.t.255

49.(1.37i

g.442

14..11

16.04'
ai.ms5
0.415
11.6%2

116.264
,41 iit4

. _

1 1i.729
14.4.10

7.041

,q29%
152.641 `5 .044 214.579 Iti.mi'._ .

... Stratum ; %a% ernr
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fable 1-12. 1 tittutril 1".1 ear-Old for the Southa%t 1:cgion. 1970

la* %Staten

qrseum 5

1,1 16."4" 10.429 10.4214 2.011 24.457 (4.59'
1ret. 0,1 "4 4.S24 5.494 1 /4.1(.. 1'.710

1I.1 41,264 -- 41.411 24.'59 107.431

(i.t Ito to-t, 1.20 114,223 .1.125 1/01' 14.1.374

10.7,o4- 1.0419 11.'15 14.123 2'.452 59.1146

.1 9.921 -.4%2 .7.1146 16.449 A.fili 26.119 65.990
4.'4h '.to-, 1 t4.;1, 1.1.797 45.154

6:1,1 2 < ",26) 50.144 96.593
li.t)61) 21.2914 49.01

Tenn 11.625 4.144 21.5142 11.0(11 21.511 11.924
'5.019 1.015 111.21). 1/4.921 /43.9714

1.901 - 9.1'1 - 19.194 32..S6N

1.4.11 42."9!4 41.'64 21)1.14'1 (t2.1)S6 321.1.19 79,011

St rat., I Anti 1 %ere empt%

I able 4-13. 1 tim.itcd I -1 e.ir -Oki. tor the ( ent r.t1 Region. 19/0

Ora two

111 46 944
1.1.1 11.404

4.t t

.111% 4.4914

M!..11 I.) l(d)

%1 inn 19.1511 14.-41

chr 6.4116

%. tisk
Ohio tit
S ,.

14..95

1 ot.il I les. 114 poi.

Str.Hum a .t 1:1111,1

igiut

71.4:1
4.4

--

.3.119

5.514
4.046

21.1940

4.16-

xx.x116

Jr mime

4

2.6 1

", /t1
-,201)
LOC
1.944

1.424

7.4142

1.1 1
sr;

1.64N

'.x56

19.143'

24.926
12.66s

11.'10
4.511

15.stx)
5.544

2.246

1.542
2.041

24.106

1.0.37

1.414
904
-.

5.-95

1.9k5
4(11/

LI 17
5.495

9141

I egal

11).512

24.9149

114.012

I14.244

29.05
114.256

10.157
5.559

11.1124

1.414
20.576

2114.5414

169.520
141.177

44.413
16.945

116.657
'7.91)7

71.7't4

4.12
111.1420

165.103
11.2941

67.7141

14794 1179.004 40.5514
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4-13. and 4-1 1 show the size mtnesures for e'ac'h region in a stab. by
major stratum array. An example of the initial propoeiional
allocation for the. West is shown in Table 4-15. The cell values in the
table were calculated propeirtionate to the cell size measures shown
in Table 1 -1 1.

fable 4-14. 1 wim:elf I ear-Olels

%him Wynne

tor the %%est Region. Pro

Mate
%Hamm

I gad
t i 5 It is

Alaska 1.7ss -- 1.1114 5.10b
%rii '11.511 -- 2.0X5 (011 '9.224/
(alit 112.2%1 '5.71!1 12.4'4 2.212 1411.4.01 24.01/4 330.309
( ole -.4241 In.--1 2.91; 5.16' 7.410 13.1471

1I.n 141.244 7.453 -- 12.647
Idaho 4.te).1. 7.h 33 17325
%loin 5.W' 6.(Y4 I 2.296
%c% t1.7X 7 -- 1.777 M.559
N. %le% 4.-24i 2.-29 2.4614 1.1'4 5.541 17.I37
( )k la 1'15- .. ^.".39 1.tit4ty 5.414114 10.872 42./412
thvg 11.2411 2.51x 6.c/hi .. 14.567 35.247
Ica, % 1 ..4f,4 ' .1 I f, 2t,.n1 4 ".Ix; pa..sit "1/4).sa7 Is'.659
I tah -.42' 1.4114 4.'42 -- 4.1;7 17.490
.% ash 20.'14 4.SS9 11.1,41 11.661 52.047
% % o -- 2)464 i..;47 5.261

total 112.2'41 256.,rti 41i.4x" 42.216 11.43.1241 'tom lix27 1407.045
Stratum ; teas empt

The next task in allocating the sample among strata was to
examine the allocation of two-week PSI': that each date would he
expected to receive given the initial allocation. On the basis of the
initial allocation entries. the dates which were to 1w allocated a
single one-week PSI were identified. In most eases. states designated
for one-wek PSI 's had an expectation of less than one-half of a PSI!.
For example. in the West. the one-week PSI' states were identified
from 'fable 1.15 as Alaska. liawien. Idaho. Montana. Nevada. New
Mexico. Utah. and Wyoming. .1 total of six states were' designated as

rek PSI' states in the \tort beast none to the Southeast. and
two in site Central. Since two one-wek l'SL!s were considered the
equivalent of one two.week PSI' for .ample' allocation purposes. the
initial Aim-Mimi. were increased from 21 to 30 PSI': in the
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Table 4-15. Initial Prunar Sample Allocation for the W%..st Region

Stilfr
WI MHO 1

Alaska -.
Arir
Calif. 3.780
Colo.
ilimao
Idaho ..
%fnt
het . -.
N. Mt-A
Okla.
Oreg.
Teri
I. lati
Wash
W0
LILA .: -mu

Isierrwasarea 'Foul
2 4 5 6 7 5

.. 0.0Ni 0.112 0.172
0 640 0.070 0.".1 0.90
2.549 o 42o 0.074 2,4104 0.1409 11.120
0.'50 0.161 0.09X 0.174 -- 0.256 1.141

0.145 0.081 -- 0.42X
.. 0.15/4 0.257 0.415

0.1$ -- 0.125 0.414
.. 0.22X 0.060 0.21414

0.154 0012 0.100 0040 0.1141 0.5714

0.57x 0.261 0.067 0.170 0.366 1.442.

0.377 0.01(5 .. 0.234 -- 0.440 1.1s6
2.756 0.240 0.1496 0.747 0.673 1.006 63124
0'50 0,054 -- / 0.144 0.140 0.51(14

OW 0.19$ 0.197 0.460 1.752
-- .. r'.

;-----
WO% - . 0041 0.177

1.360 6.165 0.451 4.672 27002x 651 1.421

Str.itom = wa, empty .

Northeast. from 27 to 28 in the Central. and from 27 to 31 in the
West.

Next, the allocations to SOC. SES. and state margins were
determined as fixed integer values. Table 4-16 shows the allocation
of PR Ts to SO(' strata. The allocation of the sample PRIs to SOC
strata was based on a proportional-to-size-of-stratum rule. The size
measure used in making this allocation was the projected number of
17-year-olds. The alloi-atipn is shown in terms of the total number of
NI's. which includes both two-week and one-week PSUs. The final
allocations to SOC strata within regions are roughly in proportion to
the estimated numbers of 17- year -olds (my Table 4-161.

Tahle 4-17 shows actual allocation of the sample to the two SES
strata within SOC strata 3 a Id 4 of each region. The final allocations
to the low SES portion were determined such that the oversampling
was effected but the final allocations were generally not allowed to
l'Xt1,011 twic the values of the initial proportional allocations. The
high SES alkseations were determined by subtracting the low SES
allocations from the St X stratum allocations shown in Table 4-16.
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Table .3-16. Prima Sample Allocation to SOC Strata

Re Ono
gad
MX.

Pett
ertimaird

tilers-Al.

Percent
of

total

initial
ailocation*

Final
allocatioas"

Percent of
fold

allocation

Northeast
SOC 1 324.0$0 37.1 10.067 11 36.7
SOC. 2 175.733 20_2 5.4514 6 2(1.0

SOC 3 266.623 30.7 24.2143 9 30.0
SOC 4 102.1457 11.14 3.195 4 133

Total ;469.293 100.0 27.003 30 100.0

Southea.t
SOC 1 121.323 15.1 4.100 4 14.14

SbC 2 42.79t1 5.4 '1.446 '- 7.4
SOC 3 245.5147 30.7 . 8.299 14 29.6
SOC. 4 389.225 48.7 13.155 13 414.2.

Total 79S.913 100.0 27.0011 '71. 10(1.0

Central
SOC 1 112.614 5 35.5 9.600 10 35.7
SOC 2 88.806 10.1 '.7411 3 10.7
MX- 3 218.836 24.9 6.718 '5.0
SOC 4 '59.106 '9.5 7.955 14 214.6

TWA 8'4.433 100.0 27.000 24 100.0

West
SOC 1 369.257 46.1 12.431 13 41.9
SOC 2 40.3;47 5.0 1.360 2 6.5
SOC 1 225.136 214.1 7 586 9 29.0
MX' 4 167.065 20.$ 5.6'5 22.6

Total

l.' .S. total

502.045 1000 27002 3!
_ .

;1141.4!

SOC I 1.127.345 11 7 16.19s 3t4 32.14

SOC 2 347.724 10.4 10.991 11 11.2
SOC 3 956.38' 14.5 30.886 33 214.4

SOC 4 9114.253 27.4 29.9 42 '7.6
1.411.1I 140.704 (0(10 10!!.(x15 116 t;

luo-arch PSC,.
dr. .A11 PSI ".(onc-vieck and tail -vicekr



Table 417. Allocation to SES Strata. SOC 3 and 4

Stratum
ivy

rtsissated
1 7-,ear-olde,

allacsikam
NEW

aftorstiess

Ratio of SUS %A.
to

lomat S4X %.R

Northeast
SOC 3. loa SES 52.044 1.616 1 1.71

SOC 3. high SES 214.579 6.667 6 0.83

SOC 4. law SES 16.602 0.516 1 1.55

SOC 4. high SES 86.255 .2.674 3 0.149

Southeast
SOC 3. low SES 41.764 1.411 1.47

SOC 3. high SES 203.823 6.1048 6 0.90
SOC 4. kn. SES 62.086 2.099 3 L45
SOC 4. high SES 327.139 11.056 10 0.92

Central
SOC 3. 1ou MIS 19.832 1.222 2 1.57

SOC 3. high SES 179.004 5.496 5 0.87

SOC 4. In &LS 40.558 1.245 1.60

SOC 4. high SES 218.548 6.710 0.149

West
SOC 3. lo SES 42.216 1.421 1.19

SOC 3. high SETS 183.120 6.165 7 0.96

SOC 4. Ion SFS 28.308 0.951 2 1.69

SOC 4. high SES 138.757 4.672 4 0.86

Tao -week PSC..
** Allocation in this column is on the ha.is of total PSI'. which in-

elude some tine -week and .ome tatraeek PSC..
The sr fact or% are expressed as R R and R R in Table 4-7.

:19
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Idhle 4-19. Sample Allocation to State Strut. Year 02
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aed

Hair

Wailsl
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0 34,
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11114
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Soul heat
Ala. 2.214 1 1

Ark. 1.401

Ha. 3,337

Ga. 2.751 1

k) I gii.4

Lt. 2.2411

Mi., 1.1htt
N C. 1.110 .3 1

S.C. I 544
Tenn 2 410 1

V .1 014
W.Va_ 1 057

LIU, r MI
%t..1

Al.tk.t II 1'2 I

An/. 0 shit.; 1

taill. 11. 1211 10 '
Colic 1 141 1

Ilauali 0.42N i I

Idaho 11.415 1 1

Mont 0.414 1 1

c%. ft.:504 I i

11

'.%.%le. 0,5724 1 1

()k1.1. 144' , 1-
Orel! 1.112E 1 '
1 e.1% 6 21 I, h

I 'rah 0.9 %s 1 I

Wash 1.752
%441 0 17"

I otal 2/.002
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Sa-2.

The Test column in Table -I.17 shows the ratios- of SES-stratum
sampling rates to proportional sampling rates; these ratios varied
from 1.19 to 1.71 for the low SES strata and from 0.83 to 0.96 for
the high SES strata.

Table 4-18 summarizes the SES-related sample design factors.
The proportion of the population oversampled in SOt's 3 and 4

. ranged itoin 0.157 to 0.195. The rate of oversampling, shown in the
second cdIumn, ranged from 1.24 to 2.06. The estimated effect of
disproportionate sampling on the variances of aggregate estimates is
shown in the last column. In no erse was the increase of variances
estimated to be more than 9%.

The final allocations to state strata, shown in Table 4-19, are
approximately proportional to the initial allocations to states. Most
of the deviations from proportional allocation were due to rounding
to integer values.

The initial cell allocations were adjusted in an iterative manner
until the cell values shown in Tables 4-20,4-21, 4-22, and 4.23 were
obtained. The cell values are the expected PSU sample sizes in
repeated sampling. The expected sample sizes in the body of these

Table 4-29. Final Primary Sample Allocation for the Northeam Region

Moe
wawa 1

marcted.rispir
2 4 5

Nei* unman
6 7

Tarsi
PSI

antorsted

%reit
per

Ptit

Conn.
Del.
D.C.
Maine
Md.
Maw
N.H.

- N.J.
N.Y.
Pa;
R.I.
Vt.

Total

....

--
1.(Xi0

..

....

--

4.000
1.000

A 0

--
--
--

0.754
0.672

--
0.703
1.403
0.809
0.65

IN .=

--
..
..
--

0.253
1.489

--
0.928
1.747
LW

--

-
--
--

0.300
0.233
0.3514

--
0.226
0.600
0J137

0.142
0.304

0.960 --
0.633 0.200

..
0.146 0.278
0.487 0.127
0.41 $ -
0.599 --
0.959
0.756
0.917 0.225
0.125

-- 0.170

0.041)

0.167
--

'0.276
0.146
0.063
0.401
0.184
0.494
0.629
0.074
0.526

1

I

I

1

2

3

1

3

9
6
1

1

2

I

1

1i-
1_

I
1-i-
1_

1

1

6.001) 5.000 6.000 3.000 6.000 1.000 3.00 31)

4 Stratum 3 *as cmp4 .



Table 4.21. 1 mai PTIM.111 Sample Alloestion for the Southea.t Regi'n

mug
qtr 2

Ala 511
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fable 4-21. 1 um! Primal.% Sample Allocation for the entral Region
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fide 443. 1 mai Primaii Sample Allesation leer the %est Region
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Stratum I % a. empty

tables add to the' integer allocation for states and for major strata
within regions. Companng the values in Table 4-23 with the initial
allocation calculated tTahle 4.151 shows the' allocations for the West
are approximately proportional. The effects of nversampling low SF:14

within See 3 and See 1 and the' effects c,f oversampling a number
of small population states are' evident.

Selection of the Probability Sample of PSUs

'Me next step, after constructing the sampling frame and setting
the' expected *amle allocations (Table's 4-20. -21. 4-22. and 4-231.
was to +iIvel the ail UM sample' of !'tit';. The seleciion required two
steps: ILI the controlled sel..ctum of a sample pattern; and (2; the
selection id the .ample litit's. given the selected pattern, with
pmhalnlities proportional to size.

(*wanting Seleettem of the Sumpie Patterri
Foiet-iitmn of the )wet steps discussed using the' West for

11



illustration. I able 1-23 show 1 the' eXPeet *1411hPle size for the 'Wes(
for each major stratum by state stratum cell. The equivalent of four
self -representmg N1': were allocated on a certainty basis to 141%
Angeles County I Table. 1-11. Controlled selection insured that the
actual sample allocation to any cell was within one of the :xpected
values tat'Ie 4-3 mi want that 11w minimum
anocauun. ,,hfiwn in l.thk 1-21 could be ashore(' for cells having
expr411Ast sample sizes greater than or equal to one. Six cells. each
with minimum allocation greater than zero. accounted for 12 MOTs;
the other 19 P1.41'% were allocated to the cells using the probabilities
shown in Table 1-25. (Note that the entnes to Table -1.25 may he
added to the clime. in Table 1-2 I to obtain those in Table -1-2.3.1

1-ablv 4-24. %1 nint um ( 01 111:.0 ion. tor the Ucst Itcgliett

Mott Maim %Daiwa° i UtAi

gram* i *. 4 4 * . X

task.' II 11 II

Art,
t alit

eeto

3

II
,
ii

ii
11

U

11

,
0

II i)
ii
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II

Ii
11 11 0

WAN, 11 .. 41 II

Menu il 11 II

%vs 11 II II

% lc% 1) 11 11 11 11 II

Okla 11 11 II 11 II 0

(keg 11 AI 11 11 1)

Ica" 11 I 11 1 11 4

t,ih it 0 4) 0 11

'I% ash II II 11 11 II

%,) 11 1) 11

Iota! 4 4 0 1
,
- I 11 I.!

C0.0 um t 4 .i ertipt

A. probability %antpliniz technique called controlled selection was
used to allocate. the 19 PtiUs. This was clone by constructing a set of
allocations or patterns and assigning probabilities to these patterns to
meet two reqUITI1111111ts: I 1 1 each pattern must satisfy certain
row-total and uniumn-total constraints exactly: and t2t in repeated
sampling of the patterns. the overall probability of including any

lit



ally 4-25. Probabilities ert Inerea.ing Mininiuni Cell Allikation.
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particular cell mum aeree with the probabilities shown in Table 4-25.
Even though the allot ations to cells are done on a probability basis.
the row mid tliinitin total, are controlled for all possible tiatterns:
that i,, the number of sample PSI s in each state and in each MX'
stratum Are held constant for all sample patterns and thus an' not
subject ter sampling Vanat tun,.

ilurty-three patterns which satisfied the ahoy.' two constriints
were constructed. 'these pattern, are shown in app endis C. The row
and column sample totals are the ,:ems' for each of the 33 patients.
Table 1-21; ,how, l probability of :election atisigned to each
pattern. One ilatteni :IS ,-leied to deternune the allocation of the
19 PSt', to 19 particular cells of 'fable 4-25. The total sample
alters 1ien 144 W dterniined hy adding the seh.ted pattern
entries. till h a ell, to the entries of Table 4-24. If a pattern is
,elected with the stated probability. the probability of alloeuting
ant dlier PSI to any ;tart ell will agree with the value shown in

1-2:1. For in,t ante. the cell identified as "Colorado-Major

11;
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Table 4-26. Prob.:111'liter. A%signed to (.'ontrolied Selection patterns

Nolshcr

Patters priestiele6

%Word tresmdaird

Patine rattail

.076

.017

076
1193

3 019 .1.12

4 645 .177
5 Wit% .202

6 022 .234
7 .04$ .2112

X .02t) .302
.094 .360
.010

11 ($12

12 116 .JS.:

11 006 .494
ii12 .506

15 012 518

16 .1 .571

I N

19

20
21
_22

3

24
25
26
27
2$
2%)

31

32

11

%%4044 tearistatal

.016 .5/0
1116 .63
005 .6014

.017 .62

.021 .SkS
E }tic .664
.04$ .712
.040 .752
.024 .776
.067 .1443

.025 .8614

.1107 .875

.024 .1499

.055 .954

.011 .465

.010 .975

.15 1.($14)

stratum 2" appears in allocation pattern numbers 11. 12. 1.1.23, and
33. The ..um nc the probalithttes 1Table 4-26 of these patterns is
0.203 1.002 + .116 + .012 + .04$ + .0251, which agrees with the
value' shown in Table 1-25. The method of generating the patterns is
not discus:;ed in this monograph: briefly. it is a numerical search for a
single solution from an infinite number of possible solutions.

Within each region, a single' pattern was selected by drawing a
random number between zero and one from a list of random digits.
When this number was compared with the accumulat.M probabilitiF.is
Millie 4-26. the first pattern on the list with an accumulated
probability equal to or exceeding the random number drawn was the
one selected. As a hypothetical example, if the random number
0.6513 were drawn, allocation pattern number 22 would he selected.

Selection of Sample PSI !,
Once the sample allocation to stratum cells was completed, as

described above, the only step remaining was to select the assigned
number of PSI Ts. nit. from each cell receiving a non-zero sample
allocation. Sample I'SUs within these cells were selected with
probabilities proportional to estimated size measures (PPES).

47



The [TES sampling scheme insured that the prohabilities of
selecting Ni' k tt [thin a Stratum cell we're proportional to thee relative
sizes of the PSE's within the Departures from family PPM
iwohahilit IPA. on an overall ',Mitt. were due' to the fixed allcations to
row and column totals and to the disproportionate allocation to SES
strata: these factors we're already reflected in the epecteil sample
sizes assumed to each stratum cell. '11w probability of seletion for
any Ni may be expressed as:

where

Piailk i Ptu nit
a tMt

nit at . t4..11

Ptuttl prohahilit of ,eleetinit PSI -k 0,41-11.

Pt utttl nit e 1 prohattiltt of .eketin PSI 1. :e:11-n. Int en an
allocation Ii' 4x1I-ii. and

prohabilit tbat 4 welt he Alia:mei' to cell-ti
It

In the pre k-PS14 of selecting the+ sample within a cell. it was
necessary to use tunrking prithabthtio! _which depended on the
realized allocation to the' cell as determined by probability sampling
of the' allocation patterns. If the. allocation pattern selected assigned
a specific sample .tae' a to a evil. then the working probability for
conditional probability gwen al was usually expressed as:

Pitt lk Ft a
tf

e nit
(4 4)

where

attic r.timated %we mea.ure tor PSI "-k ot and

%urn e,f the iNittnaied ineafture. for all PSI . of Mk)it

144 the cases where equation IA was used. equation -IA may be
restate d

--Plunk tntlt 4ttk

tf

IS

14.5)



where EMI, 1 in tile expected sample alhcat on to 11.11.4 to reptiatea
amphou the .mm44 an, 'eat lint pattern,

There were twit kinds of situations where equation 1.1 was not
used in the self.rpresLting strata and in strata When' NO') 1

;1.. rater than one some allocation a and some PSI '-k of ee11-0.
rfpro-4,;11114; -Snit Imt. 1 (1.1'11111k nil aF I H.

1..4. Pi tiotand a. flLtti . by equation 1 AI for

each self -represent lug 11,51
he second it mit ism where fstrmutia -1,1 % it ti..41 Is

determine the iinilitional 11,St iiroliabilitie was where to Sisk Skit
exceed-d I it for ,10e flr more PSI in cell for one of the two

tsible if .1 In tin- sit mit pm.

Pt u iik it

I 0 tor k k'

Sa!or k ..e k
S

O.
f- S

u ok

14 fit

was used v., determine the working probabilities for Rills of the cell;
and equation Ed was LIII ahlialt the overall PSI' selection
0101.11111Mo'.

In general. equation 1.3 holds for determining the overall
in-obaltilitis fun An}' liSl. in the sampling frame. Several examples
which follow will illustrate the alulatiou of the working probabili-
ties or conditional probabilities etten an allocation a for various
sit uat ions.

Use i Etift,ifunt 1 The first example iable 1-27 shows
stratum It; Id. Since the pr,ilialitlity of allneating any PSU to this cell
was Its 1 t -Main +-Major Arat LIM Table 1-25 t. this cell had

1411.0

Table 4-27. 11 s pot hetical Lxampk. f
Primar) Sample Selcoion from Stratum 4611

I .tormaird
wit

I.1%'
I ,t12
1.1%,

4401

Rrimht.
.1/4.

el i"`011

0 1 ihil
0,'N114

I 00110

t hersil
probsitilett
.4 %elect ion

0 145;
0.1344)
it 1l tt

4040

esVI kieg
wiskabdits

fur antscatitsa
of i 1",1

0 .1.34,6

0..V.c)66

0.2X1h

I MOO

t crusissistai
oilskins

penhabilit i

n ; 'Stitt

(1." 1 SZ

1.0000

19



possible allocations of zero or one NU under the controlled
selection procedure. The cell contained three PSUs. Table -27 shows
the estimated size measures. the relative size' measures. the overall
prohahilitie's of sele ction. working probabilities for an allocation of
one Ptir, and accumulated probabilities. Note that the overall
probabilities of selection are computed by using equation 1.5 with
I.:11%i equal to 0.-104 and the sum of these probabilities equals 9.404.
Working probabilities. for an allocation of zero Nils to the cell (not
shown, could 1w considered zero in this case so equation 4.4 holds
for nij equal to zero. The last column in the table illustrates how the'
sample Not' was selected when the' allocation was one: a random
number hetween zero and one was drawn and compared to the
accumulated working prealabilities shown. The. first NU with an
accumulated working probability equal to or exceeding the random
number was selected for the sample: for example'. if the random
number 0.1562 were drawn. PM' number 2 would have been
selected.

Table 4-214 illustrates the calculation of working pmbabilities
when the expected sample allocation wa.s greater than one. In this
case, stratum 1214 had a minimum allocation of two NW's
(-Texas-Major stratum 2." in Table 4-24) and a probability of 0.00
of a total allocation of three (Table 4-25). The overall expected
sample site' Was cotriptited using equation 4.5. with Env equal to
2.300. The working probabilities wen. computed using equation 4.4
with nij equal to two and three. respectively. It can 1w verified that
the overall probabilities achieved by the primary sampling scheme
alave with those shown. The probability that no is two (denoted by

- is 0.(411; the probability that nq is three (denoted by

I able 4.2$. lb pothetical I %ample tit
Sample Sclec.tion from Stratum 4244
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lot al
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0.5875
0.3145

0.6550
0.1090
0.1414
0.1596
0.4896
0.3454

0.9825
0.1615
0.2121
0.3894
0.7344
0.5181

3.(XXX)'.4000 '.0M0
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is. 0.1011. The overall probability of selection can thus be
expressed as.

Pia Pin n 2i Pin 11Pin- .

ilk II Ilk II

C.4 i; tilt. fir,( Nt ii,t(l labit 1.2ti. tloN becomes

(37-!%11 if) NE)) (1) .41.7.5)40.400) 0,71410

This compares with the value shown in the overall probability
column. Overall probabilities for the remaining PSUs may ht'

verified_
The actual selection of !'tit': in a cell with an allocation of two or

more Ptil's was iierforined using a method called unequal probability
phfig 11 !Mina replacement. Several roiedures' art' available for

firm% ing s:tillpieN. Tile' one' used for the NAEP year 02 %attlitit
was a serial selection prileedure which can lit' easily programmed for
electronic computers and is generally applicable to any sample size if
file lit trnial c itistr:ttttt. fur titif111111j1. the selection probabilities
In.ivccen zer,1 and one are met.

Continuing with the liyisithetua; example for stratum 4244.
suppose that three PSI 's were assigned to this stratum cell as a result
/if the CIPIlirOlit'd %VIVO ion alliicat Um procedure and that applications
of the unequal probability sampling without replacement procedures
resulted in the selection of PSt's 2. 5. and 6 efahle 4-2241. For
statistical estimation malle ws. the overall selection probabilities for
these PSI': would he as 0.1:108.0.51475. and 0.4145. respectively.

Use tquaticm 1.6 Table .1-29 illustrates the calculation of
working probabilities for one I the tae's when equal tou -1.6 was
11,441 14 ;IN11:11 the working probabilities. In this case. stratum 1422

1 War -24). 11 poi het kal 1 %ample of
Sample Selection from Stratum 1422

I tilt((-
l'o.1

mustker

t %canard
Mir

itelatior
4/r

theca.
prattAbilit
of wit...fine

_ .

Narking proloshilitir.

I1".01 2 INI .

i 11-.020 41.2411

. . __
0.3731

_
0.24.13 0.50ss

, "1.5iNi 1).A219 ii.1Wi 0.5'19 1.t11x10

I q.t."' it 2346 03602 (1. 3414 0.4912

1('1.11 41.1q2 I iii$N1 I 4 Ki)t) f OM 2.0000
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had a minimum alliieatit in t if one 1N1' with probability 0.5 1 1.
maximum allocation of two Ptirs with probability 0.189. and an
expected allocation to repeated sampling of 1. 189 l'St7s
*wits- %Iajiir stratum I in Table 1-20i. Tlu. working probabiliti...
for an allot at id (In 1'81' were e(miputed using eiluat 1,in 1.1: Ittit

ill Was 11-041 141 tifiertmlig. :1i4. lift' I he

alit Wai14111 Of two pst.s. "the 4,verall fireibabilities lid- the three 1'81
computed using equation .1.3. added to 1 .189. i.; the' expected :a!".1110
Size for t tit rat um. .

Using the overall selection probabilities to produce the' estimates
required by Nation:II .ssessment ,s discussed in chapter S. The next
C'hapte'r describes the selection of sample schools within the PSI'.

Wtht KS CITED IN
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CHAPTER 5

THE SCHOOL SAMPLE WITHIN PSUs

Introduction.

The primary sample selection was described in chapter 4. The
procedures used to construct the school sampling frame and to sek.ct
the sample schools are discussed in this chapter. Selecting and
assigning the sample students to particular assessment packages are
discussed in chapter 6.

The withm-PSU sampling requirements for National Assessment
are summarized as follows:

1. The school sample must contain a sufficient number of
eligible students for all planned package sessions to he
administered.
The school frame must include measures of the SES level of
each school for stratification by SES within all PSUs.and for
oversampling low SES schools in SCX.'s 1 and 2.

;I. The year 02 selection procedure must minimize the resele-
tion of schools selected in year 01..
.'e supplemental sampling procedure must be developed for
sehools with small numbers of eligibles enrolled.

5. Probability sampling must be used to obtain approximately
equal student probabilities of selection except that low SES
students must he sampled at about twice the sampling rate
for high SES students.

6. Students within any one-week PSI!, must be selected from at
least two Selligliti. in any two-week I'SU. from at least four
schools.

Constructing the Second -Stage Sampling Frame

The School Flume
In each selected *NI'. it was necessary to obtain a complete list

of all elementary and secondary schools (public and private). Special
school, for the' mentally or physically handicapped and penal
institutions were excluded. Tl.e basic data required for each school
included the school name, the address (including zip rode), the grade
range, and the enrollment.

The most useful sources for school lists were state directories of
education: most we-re available' annually. and some listed nonpublic
as well as public sellook. .Ndelitional data sources for nonpublic
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schools were the. Official Catholic School Directory tistilished
annually, and the Office' of Education Directory of NonA)ublic
Schools Fall 19681. Diretones published by some large., city
districts Were used and. in a few cases. local school officials provided
specially imparts! lists. Thtp4 the' sampling frame was based`.on
vaeious II1. IT vilnehe we're alH1111 I me year Alel.
Updating procedures wen' bull; into the field operation to identify
new schools opening in the sample' districts (see last section of this
chapter

Schoof Size. Measures
The sampling frame for each age' group consisted cif all schools

containing certain grades: 9-year-olds. grades 2. 3. -1. and 5:
13-year-olds. grades 6. 7. 8. and 9: and 17-year-olds. grade's 9. 10. 11.
and 12. Schools without the grades listed above were not eligible for
the sample for that age' group. For example', K-8 (kindergarten
through grade 141 schools were assumed to have' no eligible' 17-year-
olds. Any school with one or more of the grades 2 through 5 was
eligible for wletion in the sample. for 9-year-olds: similarly. all
schools with any of the grades 6 through '9 were eligible for the
13-year-old sample. and schools with any of the grade's 9 through 12
were eligible for the 17-year-old sample. However, some students
outside. these grade ranges were sesieeted because all age-eligible
students in each sample shool were eligible for assessment. Table 5-1
shows the distribution of the total U.S. enrolled population in each
age group and grade for 1960. 13t,th 16-year-olds and 17-year-olds are
shown since National Assessment defined 17-year-olds as students
from 16-1.2 to 17-1-'2 years of age.

The' grade' range and enrollment data for each school in the PSU
were used along with state total enrollments by age and grade (1960
Census data; to estimate each sehool's enrollment for three age
groups the 9-year-olds. 13-year-okls. and 17-year-olds. Total enroll-
menu were available in most cases, but in four states (North
Carolina. Tennessee. Georgia. and Florida; these were estimated by
multiplying the number of teachers for each school by the state
overact. student-teacher ratio. The equation used to compute the'

timrited age-k enrollment in se/tool-J. t'kj, was:

h
.1 Xek

V IV 1
I h

X.
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when.
N. total enrollment iti school-J.
I = lowest grade in school.).

- mgliest grade in schis
l'hA) 'oristis age-k state enrollment in grade-i. and

.lt 14h t!1-41. gra, I %! v:11-.411(1,10

inn c'entre's for (Attaining age enrollment L.:initiates lty school
were crude but ati(itiatt. 111c4' 1.111;1i ant milt11111 of the' student
sample to schools was delayed until more up-t-date. grade-flygrade
enrollment tiara we're' (Attained from 4e.WII %amities school (chapter 61.

table S.I. Grade Distribution of
Age (iroups Unrolled in School. t ..S.

9-ear-old.
Wives.

I I. teir-old% its -trat-ate $' rar-esid
PCtirr21 warm +pews-al

h 1) 0 Z 0
." 0 1 0.3

1 lb 1 0. 0.4
4 i1 4% 0 h (1.1 f1Z

1

it

4
h 1

1 2

(11
rift

49 1 i 15

9 4 0 1.1

Its ti to it $

Il 2 494 h

12 4.9 50 7

College. et.. 0..4 2.tt

100 0 1(10.1)

SOUree: I Fitt ( Inu% of population

MO 0 i00.0

School sEs buliceN
A se ewfwmptime status itiESt unable based on 1960 Census

income data for census tracts ICUsi'and minor civil divisions INI('f)s)
W IS used as a teiat SES irides for .ditto's within PPR!s. In some
large metropt titian areas. office of Economic Opportunity 10E01
poverty map wen. ((self to identify areas as low sf'S. high SES. or
mixed

Regardless of the source of the data. the general approach was to



Um, 4444 iap I 'HIV 1 'e 141111111.N vatic ti with loyal area data. Zip
4.40.' ottil fared to ('1 map% or %I('I) maps anti the
pereentage of families earning less than $ :1.01011 per year was
eolniitite41 ft tr 4q1411 /it' a 'rale area riim either el or NICIlt tabulatio ns.
itelativ measures .1 the percentage% of families earning 14"v than
S;:!ttliO were ii-ed .111 the povert% area -.how 11 on the 0E0
map. when these minis were

These lir, a.lin14, that the chiral! location 1% a gotrai
nutt:Him- of tilt' 'ES level of its students: this assumption is not
always correct for sect indary 41144441% Winch ..041:4' large area% or for
,.4144 4411 %-44111 I ranporling pupil. 14 t different neighborhood% in the
same' ihst nets.

itistetiti: St-him/1.
In nilat tiIy small PSUs. sehos 111..111.1w wen.' the' ..4 .esin41-

%13i: g talliplIng, Unit% ISSUit. In mist of the large PSUs, loyal area
'a-hinds were clustered as SSTs to' redue the number of school
distil( IN or other administratn unit in the sample and to retitn-e
travel cost iiit w .491 ample -raluNlls to the .ante' PSI'

Kach SSI was frineI ittipient zip code areas until
a minimum -lie requirement 4 7100) .Indents felt each of the three age
..1"roLIII.1 and .t r4.411444.4.ment Itw ! *Whin its with
relatively- large enrollment from each age' grimpt were satisfied.
these' mininitini. were met liv hook not selected in the year III
sample.

Stratification by SES

the SSU- ten liir %chit l!. or school mill the
PSI 1/4* i %%cr.' 1 ifid Hall it% it SKS strata based Oil the SES
indices for the l':;1".. Those %nil the largest proportion of low-
me. due unnily% were !sin ill the SES stratum, anti the others
matte tip the high SKS stratum. The wi ot.dary strata in PSI-% from
50 X Anil 1 w4,r). 411.1n4141 iii hp alinut tiitial in total nrollment,.
The low SES ,41,1tilLiry stratum in PSI ' from SKK's 1 and 2 was
defitteil alit MI .144e thirsi. anti the high SES stratum as tiw
remaining twil l hint% tff t he PSI enrollment. mg equal samples
fritni ea, +1raturn enabl/I the low SES school% in MX"; I
and 2 to iie -attipled at about twice the rate of the high SES schools.

'Faille 5-2 .!!!tit's the size measures for the %tt-en. SSP.: of :t
hypothetical SOU 1 PST. ranked Ity SES mtlex. 551's I. 2. and :i
ti'e'r.' defuleil a% 44! 1!nt SES stratum and tiff!', I. 5. 0;. and 7 as the
Ingli SKS rat inn. higher SES inflex indicates a high proportion of
low .income fattohe 11111. low SFS 1 lie tinat enrollments anti
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4
fr

Intik -2. Stxonaf.ert Sampling t rut tSSI
Summar% for a Iipothrtikal SIX 1 PSI

_ _ _..,.., =.
*4 i Melt t ibtionaerd t 'Rimmed t .tiagssed
'Agra reinliameos 11- a ear-alda II-sew-Ala 1"-sres-14.1.4

. . . _

0 ! 1 24 *'N 1.belf, It,titi% 1.1-$11

tt.24 ".SSY 700 otti 614
t t 24 12.472 40' 1 .11h I h24
0 24 I .t.taix 1.111 425 yuis

it '4 1 1 . 7i 17 1.1)1 1 a if ) ht X

0 12 10,404 4;2.1 909 :42
0 in 14.(K0 1 .2S1) 1 .7tta 61 4

45.745 -'.64t, '.24(1
.. .. . .

I Air 5.3. Sctonafsrt Stratum Sire Mea.urc for Il pi IthctiLal SIX i PSI

1carsidat
glif MINN

I. Si 1
2. high tit 4:

otal

Pftitaklii I Li rat -old. 1/..taw-41141.

1 oval sif t ued I eeted of f slat ' at
manabet 1MA IttellIbtr total membre sues) gsgatki.

lu 3 .is4 41 1.'41 .14 2

4,4404 61 0 4.444 5% 5 4.1,14 ttn 4 A.44- 6514
_ .

ilk) '.671t 1(W) 041 ".6.4h 10410 i.'40 Intio

estimated size measures. aggregated to the stratum level. art' shown in
Table 5-3 to Illustrate the relative sizes of the two strata within this
example PSI'.

Selecting Sample SSW

Idiro.-1,4)1,o1;ition PSI . where 551.,: we're' clusters of Nhools,
two sample SS! stone 1.1w sKs .Met tent' high SES wen. selected for
each of the three age grimy. samples. section describes the'
imicdures useti to select two SSI's for each PSI'. The' procedure
used for small-population PSI 's where' clusters of schools were not
csinstructed is described en the next section.

For each 551 ". nwabures of size were the estimated numbers of
9.year.oitis. 1 3-year-oick. and 17-year-olds. A probability propor-
tit inal-to-estimated size 'IV (MIES waS needed for eaeli age'
group. It was considered desirable to select the same 5511 for all age
groupi to reduce travel costs, but the relative size measures for the
three age groups were generally unetival. A provedure developed by
keyfitz' was modified to select sample 551's with PPES for each age'
:Toni, anti. at the +ante tone. to tmei,iteitze. the probainlity ,s'lee'ting

a) 4
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Illy %Ho 11I ho. .rtril I:1-% ear god!, anti for 9. and I 7-stitr-.111 IN,
-..1.4-1,11 ttl a 11 -11'.11 UM it if 1h. .

41%111111'. 11.111E 11111-.1 ,In11,11t11,.... I ht' 4 011111111111.41 rlitallly 1 ..41g-t-
tni... I-111 tilt thv 9.% 0,11-.Ilt I .31114 41.11111141 It, t1 on is

NrcIllitar% Loin ...tt.11 ili.tt Ih.' 11,41 c1c, 1,.,1 111.

rima:A ...01.11;_ t -..olt -- d

%%hen' 4, 1 the -T,tor.0441 rrottrilivi 9-%..rr-11. oft 1St -1. 1a1)14. 5- I

11*%%. the- ,1 riAlt ii1.11 et! Ireilli I 1..1 Tattle :)-
le or lily hr.... Ssl'. ;11 th 1.1%% $S stra111111 tht. ovirt11111. INI. The
.141111 r 1111,. v% -tivi.teti iirmititnrtg tiottfoirm
r.1111)111 1111111h.vr %%1111 the .H.t.firlittiattti 1' %Arty. ..1111%%11 tit thy
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'46%1
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%.tiosselmed
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1 to W` it 142 it 419 1102- 4) -to to -III
I I) it it tot: ti too 111114) II :..ti 1 ililoi
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1 Mir I INN) (1111- 141k)

1.1 ..'1'.I I 111 it or 1ii I3yar-,1141 +amid. titular
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The talue %as compared with a uniform random number. k.
wleted from .4 random liainhr table. If W1 Wab 1 than R. the I-11i
SSU itt the 13-year-.'Id sample: if not. :mitt her SSI
elected for the ;:l-vearold .ampl 11Itte, working probabilities Wt.

%la% 0. P11.1-

%l.,% 0. Pi 4.1-

u hoc
%la% P P 41 P

let
tor %SI -I and P P

I 9., 1., 1.1 9.t
otherwise.

:)-1 also shows the calculated values of the Pi 4, 1, I ht. Nlas
II). It .11 the WI for the three BSI's of the example
stratum. thy above pr4,cedure. the probabilities of sektion for
the three SSI 's May lee Verified ffilletW:

P t I 11% - -101 419.PI
i ti

siti Il
;

i- I nie1'4 1'4. f %% :"

co

st PAD
1

%% 11% t i 2%1

1 he. ...amt. ;.re, psi tiro tt ti4441 ter tuammize the pnibability of
.electing the .ain SSI le tr the. 9-year.old and 17.year-old .ampl.,

The School Sample Within SSUs

'sually. but !left always. the proedure!. used resulted in seleetion
01 the samc SSI for all three age gy,ups. In vases where the PSU was
iud first clivuled mto several SSTs within each SKS stratum. the
entire stratum tt b unoderd tile S'.I %elected With probability one.
Thl% We tit wlectialn of schools within SSUs in general.
Iii all CaM%, t he ftathifl fthtild fur the three age group samples were
selutd imietwudently within the "telei teed

In ah two-wrli ...atttplang plan called for twee
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schools: l adiusted eludes the schools with low enrollments.
which w. re administn.d supplemental packages.

Strauftewirem Schoni
The accumulated packaue alieleat ion data were used to determine

i`e. .eiratificatieen and to decide- ht It. ilialey schools
shuidel lee selected from stratum. The SIL. of-school strata
ensard that the' sample would contain ; hoots with sufficient
enrollments for the administration of all the required package'
sessions and that the' selection probabiLies would he approximately
equal fi+r students within each SS! .

in order to 410 this. the NIM411 prohandities of selection were not
set strictly proportional to ost imated size but also depended upon
the antiipati41 number of groull packages assigned to the- school.
Trial package allocations wen made' at the school selection stage in
rel..r to set the preihabilities Tlw final package
allocat pins (chapter 61 were. not limited by the trial allocations. if
age enrollment distributions were. in fact. different from the

01`fiir school selection. the final package allorat ions wen.
adju..td I.. more nearly achieve equal student selection probabilities.
To illustrate the point the probability Of selecting a student. given
that the 4Si as in the sample. may be written as:

s; tisl i PIS. he 551 t PIStutioll St.h4toi t.

s% hie h ;- the conditional probability of the school given the SSE%
hv the conditional prethaltility of the student given the

-echo. el,

For e.ach I tat' kat.f.e asigned. 12 students wen. selected for
n ;_re 'up and two students for associated individual

teat kages, as,,,ciation of meltvalual and group package assign-
explained in chapter ti.) The probability of a student given

he ..I I an he wmtn as a function of both the school's
en!, ,!,!nent in the age .....roup. S. and the total number of group

.r..1 Ca. the !WIWI&

14(1
l't ce. 'Acts! he eoe

S

i ;1.1.11.1,1 I at 'e tiiiitil:i1e el I IlIckago allocations and the' trial
let ;oil leVy illOrt' nearly equal student selection

w :thin SSI's. This was done by partitioning the' SSLI

':"4 11.0110 int/ strata by fasihle trial allocations based
%hymn!!! .grotiii packages- (Tabl 5-51 and by selecting a

fib



sufficient number of schools within the stratum. using NIES
-aittpling. onieid Appro%Miately with the aertilltUlated ropor-
tional paekaLte till'. Exact eilitieldeitee with proportional
Package allocation was not feasible %ince an integer number of group
packages w a...sit:tied tiallpieli stratum. Size-of-school t rat iftvai it m is

;ii 1,011. .)..) dray% it arr,,,, tile tahl. Trial package
:illocat tons and sample size: for the school selection an' summanzed
at 'the. bottom of the. table. In addition to two schools selected for
possible. use in the supplemental sample. the trial allocations for the
sample schools add up to 13 .rotti packages I four schools from
stratum 2 reeeiteet lone ffrou package. 411(11. t W 4) schools from
stratum 3 recekel two each. one. rrtm stratum .1 received two. and
one free, stratum 5 received three!. The aceumulated stratum trial
package idle Watt( ens are similar to the :Opp:tett accumulated package
ant:cane ens shown in the frame listings L.. .1 ceemixffes with 3.9.18.
s with 7.2.452. 10 with 9.903. and 13 with 13.000i.

For the Stir shown in Table. 5-5. a sample of 11) schools was
required to assign the. 13 packages and to meet the sat-1110.01g
requirements. Ten is more' schools than was usually required. but the
number Cl sample schools may he quite if a large number of
aup packages are to be administered.

The final alleecation of imekages to schools was leased on etirrent
enrollment and other data upplie.el ley the .eaten)! prior tee assess-
ment. 1 he. trial alltIcatiten procedures at the school select teen
were 4tnly Ltuitls ti) dtermine . how many syhools to select: this was
then (344-el to determine the' school probabilities of selection.

tic/re-220g the. Serniph. Scheob.
After the stratum sample. NI/A.% we're (leterMIMNI !M OM

5-1. the sample schools were selected using 1)1'ES sampling prove-
(hires: The estiMated si ze measure'. Used were the preliminary
estiMatt.s eel the number of I 3-year-trids. The him olumn In Tabh.
5-5 shows the conelit mal roallities of select le 01 for each school in
the 5241'. giveie that the SS! was eleied for the sample. These.
pre elnibilities were assigned by multiplying the school's estimated
13-year-lds by the stratum sample size. and dividing by the total
estimated 13-year-olds in the stratum for school 202.4)05.
I x :12 1S1 0.707 1St.

Random number table. were used to select one school from a
size st rat urn w it it PITS. A serial selection procedure. W abi used when
two or more schools we.re to be se.lected.

One of the' within-1'S1' .ampling recitlirments was that reselet.-
tient of year 01 sample schools was to he avoided in year 02 to the
extent possible. 1 his was c, enidered necessary in order to minimize.



1

the, burden veil it. ki --Litt and It maximize. the Nttiroi 4-4444peratilon
rat.... liar ft1 - tn.; ill! b! st ore all.nt:ful in the ..4-1)1tt71 antivintla

.it. ..it h IN1 pricer ice .letiniz year (1.! %ample
,,,coeeek. ni 1.041 oho headed Year 01 elide ItidirateN
114.}1 !!;. it he- I' %I itlif i 144'11 %elctd in the year 01

I ! ",r'e: r ft',t' ftre,
alt.4.attt tee ..if stratum

withal mi r4St ranii.em tltiltilw r. %tr,. dralt n repeatedly until a
.nele! n a ;ra year itt eiede it;r wie-test hen two or mien'

wery .1:1.1e:tied mi -trathnl. d'etinal tie It + 'wilful'.
,,.;;;; 111'.S. I ht. ntnit!ie e, year 02

tt. .4111,4..ttti Is the .trat um. and X 4. the fteinitivr cif
year 01 in the- Annum fit no tef the h...Ivtied

dlt4I tt nil equal in-frit:abaft any year 01
11. *44'4141 +1)41,11+ Wen' ittlicinaileally

.1.`1.., 1 1: t .1 trt ..ts many year tt1 ".4.1ibittls in the
PSI iha! St %e.g. tee.! !N to..11.11- II I ateeth relet'i ing ilt1111 fit 4.01Ill fttrat a.

e-ee a t e u, Se .4r 411 nee. r,eltd.
S:We',1 e err e- it sr Seirt It tie:

III /hi '\:ftitist.. titre seilt)01% were itedi for t ite
=1119 tie 11;14"k11:4 -1111 ilk. anal NifIlliti With -tiffiefeltily

'-' '' it. ..1!ro tr!Ve"II le r erne. adinuiNtratl(111 .bf bat 41 r- 4411111

of l1 in a/ h SSt . CI. %ink +ma!' esiltnated
enredlisient. than 25 inntole,.i a...toted. .(opri of
....ject: it? ; rele.nean le- and itre al obackattes.
Every i:asi picItIte if +fettein. hues

t leen the fere eredure t4 al..agoi Nletten
!el ureefini nt. Tee Illti+trat twee tyletral
!lien-. 4 r."W olaidie 5lit is efi.ire-...d fir-a. framed! Icy A

bf the pre % u 41;-. , \ampl (Tabl 5-5 I.
:/;, e %Lamp!, II III 1aot 5. two .u.hol. had itall

TE;i!oti i)( gild-. Tht mina! attmulatil group
pat ka;:- b t. n In.. -b-lt(tb et. h t1.0 1'.t. ....unting f I

.444414 tats .4re -e-1ee:e41 feu- the -amide a, a r,ith 4/1 the allocatttt tel

..n. ----tort: I 1 .41141411t. for the adsttit fiat .ht
Ana IA,. tr :h.. .11drfildtial 14.nritt he I )-(iSti

-1101..rt. -! ,Atvetvo t tee aeftivt't, c't tni Or:title
'.1 11.1't tti 1 {!t. fir.? IP' %.1 rid tittt. n

eN.10.1 Vettr,e;.... t - .ttleie:e- 401. (I .1.1"1; 1 t ean he -.elected ff
iere464ie;:tty ineih4441- are li-d tee. fir.t, determine if t

i,Ithi fit 1.-4 it d and. ;I -44. t4. elect the ..chsiqpi with an
.}fire. :' -r:at I!' 14. lie:ti 1111! . If it 1. a ..mired that 4tionatel

I .1. , nal all st tide-fit, tttitiftl he. ..leeti
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In-

if the school were selected, and that if out' of the two schools is
sele cted. it will lee selected with tutting conditional tireiiialuhties
of 1.09 and 5 9. frslitti IVAly I. then the expected student sample size.
!':tile I. for the supplemental stratum may lie written as:

tfn A -1414 qi :4, 'II . I

where is the probability of selecting one school from the stratum
1111.1 and t 1 11 is the probability of selecting no schtuil in the stratum.

If El It I I is set at 0.614iii students. It is possible tee solve tier:

A (,4(e (4 in 5 (5 '41 si

The sample selection was a two-step procedure. First. a uniform
random number. R. between 0 and 1 was stjected and omparixt
with 0.151. If R was ffater than 0.151. no school was .4efeeted from
the stratum. If it was less than 0.151. one school was sletedwith
PPES. The school selection probabilities. given that the NISI' has been
seltd. were computed as 0.151 times 1'9 and 0.15I times 5'9,
respectively iTalile 544.

A similar approach with stratum 1 of Table 5-5. assuming that no
more than 12 students could be selected in any sample school.
yielded the following solution for 1, where Ein, 1.098
1 I =13.372:

A i5 1'2 II '11 551 2 -i2 %t% s is
- q -14 551 I I 'ill 55, 12 .01 55,1
is ci 6-1 qi

isq

In this case. N aas nett interpreted as a prollabbty !rut as the
approximate number of schools to select from the stratum. General
guidelines for determining the sample' size for supplemental package
stratum we're to sektt one' school with certainty if X tcas between
and 1.:, and to select two schools with certainty if was greater
than 1.5.

For the ,utephmentai iFackat.te stratum. the set.' n' -a were'
estimates h. tied on total enrollments of previous years. ..te aptrtixima-
tams for A were' used in most cases. Once' the M-fu selection
probabilities were assigned_ however. exact procedures were followed
sel that unbiased istimatton of means and totals would IN posseble.



tilt emloying roedures independently in all sample .,_

ssui. a rbatssisty sautilt of the small shool.. was. obtained. and
thus inferences can he made from the National .tsiessment :statistics
tee Lit lent", in all Awl ...lun's.

fin Pita ftit StIMPlitig 144', it re". jtrr.ve hrulb: .Vgit fit file blind Fraftie
A tOnlitltr printout. Including the school itelelni*s. the pr11141-

ittl.% name. and the district superintendent's name for eaeh sample,
shis!. was ierpared for each PSI. Introductory letters and lists of
sample. %ellen ifs wen. Mailed Its the 4tipenittentligith and ierivate school
orfneals el. district supenisor tl)$F in charge of
ceenduting National .V..e...nteitt follimd up with a telethone call to
discuss I iw assssine!it in the PSI'. to obtain a hst of new khools in

the ttt.trtet. and to note any schema seleeted for the 14ampli. that had
closed or changed their operation. 1111.01711ailtI oft 4e11041 einSIngi

114%t Wile it fis WAN relaSIti ttt the sampling staff. who cinema%
closed schools from the list and selected a :eaniple of new schools in
the- PSI'. If schools identified by the DS?, were not found in thee
initial frame. they were listed in a special --new school" sampling
frame.

Since the- nett* sth1)01: wen. identified through shiitrit tiupprin-
ltuirtt.. it was necessary tee dtermine the vrhabilit of Iwiecting a
p int tetilar ills! rwt in the .elected PSU. If the. entire PSI' eolited cif

a fen lair.. siNtnt: inn more than two or three large
dist ncts t. the district probabilities were assumed tee be one. When the'

P:41' onsi-tel eel seral small districts with one or two schools each
In, elementary anti one "ieetmelar schentit. the district

prilltainitt was assumed to he approximatety the' same as the settool
ItnittaintIty.

Falt new tiCiUtOi 'Nib assigned a probability of selection.
PtScitt re )1 PSI I. 111st...tent with as...4(itM %ustl prob abilities. of
approxintatiy equal age ennslitnnt, in -the original sampling frame.
If the fitstetet prtbisaltitty was less than one. the conditional
probability of se/ection %al% J.:signd tei satisfy the' following

onditieen:

Pi Schen el PSI I net PSI t flew Schott) DiArirt I.

toad orttt ranch um number. K. between zero and one was then
selected: if K wax less than 14New Shool.thstrict t. the new whuol
WAS included in the 'Jam* anti its 1-utational probability of
selection gnen the NI' wa, recorded a: Pg4ehool NI!).

` K.11.1: .et ifed Vs.$12ii.111 fu al I fait 'hi' prortit ICI. as:toted Amid toter
list'. rirm it; !WI wwwf fg.f,it all with .itta .41teesel district.

fi
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CHAPTER 6

THE WITHIN-SCHOOL SAMPLE

Introduction

The select.on of sample I'St' and sample schools wiat discussed
in chapters I and 5. The procedures followed to update the
enrollment and SES information for sample schooht. to allocate the
planned sample for each package to schools. and to select the
samples of students are discussed in this chapter.

Updating Sample School Information

District suprvisoN met with the school principals of each
NI' to :et up an atetttsment timetable and to make other
',reassessment preparation:4. 114 principals received questionnaires
(Figure in the mail and brought them to du' meeting. An
updated 11.P measure and an updated SES index fitr each sample
school were computed from the principal's responses to questions 1.
3. 1. and ti of the School Principal's Questionnaire I Figure 13-11. The
updated hl Le and SES measures we're' used to alliwate the sample to
!who'd..

St:e Meaxures
Sett wok wens seleeted based on size measures computed

from school grade ranges and total enrollments for the previous year
Echapte'r 5. equation 5.11. The:4 estimate's were updated using the
current grade enrollments given on the School Principal's Question-
mas. Parameters for converting the grade' enrollments to age
enrollment estimates were obtained from 11160 Census data for each
Matt. The equation used to estimate Y. the ag -k enrollment in
schoolJ. was:

here:
total tir.idc-/ enrollment of scholkl-e.

X 19(111tensus .ige-k enrollment in gratic-I for the %tate.

tl 14k11Ccotti. pratle-tenrallInictit fur the slate. anti
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1.4

1. 4. S for k
tt. 7. tie 4 for k 1.1

4. I0. 11. 12 for le

The age enrollment stinlation procedure is illustrated with a
livisthetical fit Malt:Oita. If a Junior high .clueol reported
enrollments of 65. 75. and 50 in grades 7. S. and 9. respectively. and
the Alabama proportions for estunating 1:1-year-old ssice measures
were 0.4:106. 0.3726. and 0.0:15:1 for those V.Tatles. the estinlated
school fZei measure. I efj, using equation 6.1. would lit.:

1.1
h4iO4:406) -.01.r2fti SRO 0.141i 411

In some eayes. the pnricipal supplied a quiift number of age
etwibles for hue !echool at the preassessment meeting. These numbers
weretuieed instead of estimates (equation 6.11 for theme sehotrls.

The SEN Index
An initial 4:S miles (Si !lased upon 1960 eensus uu-tome data

for census tracts 4041 and minor civil divisions (NICItsl. and in sortie'
cam,* on Office of Economic Opportunity (0E01 poverty area maps.
was used to rank the schools within each PSt' on a relatin. scale at
the school selection stage (chaptr 51. The updated SS index (1(.2
conihmation of the' SES itulex- kilted for school selettion and
respathies to questions :I I. and 6 on. the. Principal's Questionnaire
(Figure 6-1 I. Wat4 omputd

S t(111'0 1100Ctiki
t 1

21
1 !ti

16

wherr

41
0.0. 0 _2. 0.4. 0.b. 0 !i. 1.0 for t I. 2. 1. 4. 5. it. the re-
sponse. to ti wok i of the iie%tiortnaire.

Pi The percentage reported m categorl-i tt - 1-to of question
of the questionnaire:

('4t 100. 415. x5.. . 15. 4. 0 for t 1. 2. . . 12, or nol
.in.%ered. the oicit44ted response to que.tion 4 cat the quev.
tionnatrc

{1 if queobtion Et es as ansuercd
it ,11* question 6 uas mustered -no-. or not ansisered:

N the number of questions . and 6 ansuered b the
school principal.

rq

!7_



The new SES utile% large values for schools with lame
values of tile pretii iu. SKS large penentattes e,f If tw itteotttei
parent 's occupation.. anti large pereentages for hiak %indents and
for schools qualified for Title I a...tt.iti. %Aue r. indicate a
rlatitly Etta:11 l. it it frtt.ot II 114 It ertv ainiise. the pleepeutatu m I

let: du. '64 tit #4 61 tint -..e I. it% Sf.ti a 1.14 Id 61. I it in I t Or. t SES Mil%
%va ntrelv a guide to istitiple allot anon. it mit .1 true measure of
the proportion tif low 1KS stuth in the

Allocating Padtages to Schools

the urt VW: trel not allow for transporting student. between
scitools to form im!' therel, ire. the .iampling proeethire
%%. efe..totee I .1 that a %duet to oath me-week PSI' or a pair of
schools in each twowek PSI' w:ei -.elected for each 1..frtitt package.
.1ftr the. I 44 al group Aeltottost rat ton. to mitextit.. the.
.p..etf4 group pack .tgi.. led t o each were detrmine(' ivy a
random permutation ntetlititi.

Efficient sample design lietated spreatimg tile Ps( "s sample for
each ludo te I tealIN- ell otiNtereet package ntost of tilt' sample

.%ilocation of the individually atintinistered tackages was
trtilttilvi Alt it aiidiation of grittilt so that the total
sample would lie spread across all sample %dux& and so that no
.4 talent tt, (midi I Iv rttillirti to participate in noel' titan one package
atimiiii.t rat ion. The simultaneous allocation of all group anti individ-
ual package administrations was achievedl by allocating, sample
students to schools in multiples of students comprised of 12 students
for a plus two or t !tree. students for individual package
:ximittist rat ions,

In tinmary MX' strata 1 and 2. the packages were waive, IA)
that low SFS schools were ovdirsampled hast.ti on 1114. titalateti SES
index. Tile oversampling of low SKS sllools did nut dpt-rut on how
they wen. classified at the time of Sl)(X)I seletuin. In primary .14(X'
strata 3 and I. low SES 1144446 were not oversantpk.41 within !'tills:
the S15 'nth.% was Lhed :tr.etifirirttott vanaltle. Sample' allocation
within the :itstraints of the low SES ttvrsamling rettutremeni.-
achieved nearly equal itroltalilitis of selection for all students within
each P51" (MICA 3 and It or for all stutlents in each SKS stratum
within the PSI' (tit)C's 1 and 21.

Total Group Admettuttratum
Table 3-3 to !lamer 3i shows the 'timber of group packages and

the planned sample itr package in each PSI' for each age' group.
The total numlr of group atimmistrat ions 18 for 9-year-ok

73



26.for I 3-year-e etas. and 20 for I 7-year-olds for each two-week NU,
%Try activated in ...imply Whiny's. 31011g with a Mt Miter ttf IndeVItieal
MAUL' adt111111Ni rations.

An exampke alleation of the Omitted sample for 17-year.ohls in
a two-week PSI' is presented to llusinn the proeedure. Table 6.1
lists the wit, re rk to tit, 17-eAr-4.1ii ..tettitle fear A itylwititetwal SOt. 2
NU in descending order acconling to the updated SIN index ti.e..
lowest SF S-level whls first i. rpdating the St'S index often
changed the. SES clie4sification of schools trim that used for school
elevtion: for example. school 66 for sampling !imposes was low SES
(by its inclusion in 551' 21: after updating. it was the highest SES
sample school in the PSI'.

Table 6-1 shows the sampling mtertal that woukl he used for
completing the student frame m the sample school. Generally,
student listing forms 041.Fsi were comp4eted for all students and the
sampling interval was one. In muse very large schools (e.g.. school
61 i. Stales were completed for a systematic random sample of age
eligibles: thus information was also needed to avoid making an
imposidlik. sample allocation. Thee next column shows the number of
SI,Fs expected from the school. computed by dividing the updated
age ennellment estimate by the sampling interval.

The conditional probability of selection for each sample sch I.
given that the Mt was previously selected PaichoolSSUI. .21

assigned prior to school !ielection (chapter Si and was use in
conjunction with the conditional 551' probabilities to derive/NU-
level expanded enrollments. The purpose in computing they NU
expanded enrollments was not to estimate the NU enrollm4t. but
rather to guile sample' allocations re schools. The ft4U4eve1
expanded enrollment for each school was computed by tiSfiding the
updated 17-year-okl enrollment estimate' by the procyict of the
school probability and the appropriate SSE' probability. For ex-
ample, the' expanded enrollment equalled 625 (75 : 401400 x
0.15011 for school 64 and 14.97$ for the PSI'.

The procedure for ovenampling low SES. ultimately achieved at
the. sample allocation stage for psu% in SOC strata I and 2. is
illustrated in Table 6-1. The allocation of 20 total group administra-
tion* was determined initially ley computing an overall or average
allocation rate, K. as 20 divided by the total Pot expanded
enrollment:

R - - n.0022277
tt91$

7.1
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.

1

Next. the prof .ortiem. N. .el the total expancb enrollment to be
sampled at the higher rase iersampledt was computed h dividing

expanded enrollment of the low SES stratum by the' total
.oaneled enrollment. TI. pr1ertion %hid(' I 20 ailitrOXIMattly

1St t h il72 11.30129 141;25 71;7 * 1.3131

Sampling the' low SES students at approximately twice the' rate
used for other -melon. tva. achieve(' by l'omputillg the' allocation
rate, Et, and It: for the' hew and high SS schools. respectively:

, .!R
I ...

and ki
- I A

It can he vilified that k, is twice K. and that their weighted average
weight...! ti and 1 N t t. k. Values of 0.011:1123S and 0.001'7119

tor IL, mt! It.. ri..11.tItel. %%ere. computed for the' exatnple in
Table .

Initial ad/ye:mem: of Yntq packages to schools were computed
hy multiplyaig tn.. NI --kvel e.xpanded enrollments by the' appreepri.
ate allocation rate. It or It:. The initial allocations were rounded
off and then adjusted when nece4ary In avoid exceeding the number

students for eaell school. Also. the' number of group
packages allocated to a :Ingle !ichol was reduced if it exceeded

e it t he' total number of distinet group packages for the age
group ee.g.. lit pay kages for 17.year-oklst.

the approximate 1,4routi lockage weight was used as a check on
the entire. procedure. This faor is the weight anticipated to he
applied to a single response to .. group package exercise: it can also
1w' con.idered the Inver.e of the probability of selection of a
part icular t tielent for a particular group package sample. Since them
were 10 th.tint aoup packages for 17-year-olds and since' each
group session ettilst teil of 12 students. the' trial expansion factor or
weight. w, was computed as.

ffl Sr
. .

12 ti Pt PSI PISS( PSI SSI

A here
SI- updated estimate of car-old gnreillment.

.:leallice 01 er.e.ep tit the *2: hi 22 II.



and-the probabilities and conditional probabilities of the NU. MU.
and school are denoted by Pt PSI' 1, P(SSI.T.PSE71. and INSchooliSSUL
respectively. The-weights in high SF S schools shoukt lee approximate-
ly twice the weights in the low SES schools. due to low SKS
oversampling 'Table 6-11.

The' overampling procedure discussed in this section was not
used with SOte 3 and 4 PMI's. suave the low SKS PSI is of these' SUE.'
strata were' oversampled at the' PSI' selection stage'. Instead, a single
Nktittpling rate at, was calculated and applied to the expanded
entsallment for each sample school. The approximate group package
weights were. thus. about equal for all sample schools within each
SEC 3 or I rtit'.

Npecifie Package Agxignments
Within a PSI', the procedure used to, allocate the PMI's total

group package administrations to sample schools was discussed in the
previous section. The' specific group packages to he administered in
each sample' school were assigned using a random permutation
method. First, a random permutation of the distinct group aackage
numbers was generates' independently for each PSU. The sample
Whoa.; we're' cantered by SKS, and the group packages were assigned
to schools in the permuted order. Table re-2 shows the number of
group packages as to each school in the two-week PSI! of

'the random permutation for the' PSI! is shown. and the
method used to assign the permuted group package' numbers to the
schools is apparent. School li l was assigned two group sessions and
was first on the list: therefore. it was assigned packages 1 and H.
Achim' K;2. assigned three' group sessions, was listed next and wag
assigned packages 3. 1. and 5. the next three numbers in the
perm ut at son.

The sample for each individual package was allocated to schools
by associating individual package administrations with group package
administrations. For 9-yrar-olds, as an exiunpl. a school assigned
group package's 2. 3. and $ was also assigned three sessions of
paka 10. four sessions of package I:. and four sessions of package
12. Table. 6-2 shows the number of individual packages 11 and 12
assigned to each sample school. Iased on the association rules for
17-year-kls shown ut Table 6-3. Th. method ustki to assign
mebtalual isackage sessions to schoois spreads the' sample for each
individual package across most of the sample schools.
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Table 6-2. .ignment of Specific( iroup and Inds. idual Package. to
School. in a If pot het icali40-Week PM'. 1"-Year-Old Santple
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Selection of Sample Students

A sample of students was selected from each school by field
personnel using special instructions prepared individually for each
school. First. the sampling frame of ag-eligible studentc4 within each
sample tv:e. the stiutnts allocated to
eat school were selected using a systematic random sampling
procc.clur,..

'Mc Student Samphrtg Flume
The titUdelit sampling frame for each school was constructed by

completing a student form itil.Ft for each ag -eligible student
enrolled. The IN handed out Slits if:mum 6-2, to each school
principal at the ',reassessment meeting. The. SISs were completed for
each age-eligible student. weariness of grade'. shortly before the
assessment penod. The SIA's could he completed from school
records. by liiimeloom teachers, by the students. or by any other
c c method. .tihools with very large enrollments were' offered
the tiptit in of completing til.f.'s for a systematic ratulon sample if all
age-hgtbl students: these cases ....ere anticipated on the basis of
advance estimates if enrollment. The til.Fs. Used for sample

STUDENT LIST= FORM (13)

COMPLETE Fee S 'DENTS BORN DURING CALENDAR ,MAR OF 1957.

1. NJOIC
(Lest) ( irst) (Middle

. Room or :iection

. Grau 4. Sex /If 5. Birth date
Mo. Year

i LEASE P& !:01" WRITE BELOW THE DOUBLE LINE

si.lectett for ',sample
; Iterte.ett inanbcr

1i'utif tLat.t.e;1
Package No.

7. 1 SZ 253 348

Student 1.D. No.

Figure 6-2. iltarnpic t IIa completed Student 1.1.ting Form

81
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CHAPTER 7

YEAR 02 IN-SCHOOL RESPONSE EXPERIENCE

General

Probability sampling enables researchers to thaw inferences about
entire populations based on data collected front' samples of these
itopulations. The tehnupe requires str:et adherence to !ampling
principle.% in the' :election of thee sample ind in the identification of
sampling units at all stages tti sampl.. selection. In addition. strict
appliatton of the theory regettres that all ithSerVatIonS he completed
On the' selected sampling units. For surveys of hum itopulations.
.thts Means that all sampled individuals must eooperatt. by providing
the neittestei data. Since eitter:mem in mot surveys voluntary,
ciemple.te. ctiolieraitott IN almost never achieved.

Noncoots.ratit n. nonremmense. can bias the estimates de'rive'd

from the sample data if the measured eitaracteristies of the-
respond-tits differ front those of the nonrespondents. Nonresimmse
reduces it sample size and thus reduces prcimon of sample
estimates. Rechtittiln in preeistim may be avoided by selecting
alternate anti,ling units. tint any em,ting ltia t may remain.

Every 01fort was made to remain as close to the' ideal II10';
eilope.ralion as possible to the National _%ssessmnt th-schteol survey.
The response acitieted at the several stage: of 'sampling is_ilisu:sed in
this hapte:.

Primary Sample Response

.% of I It; prmtary sampling Units wst.si wart' selet.ted for
the' school sample'. Of these. It; wen one.-tt eek PSI's and 100 wen.
twee-% eel; PS( Each of the. 50 state. had at feast (me PSI* eleeteel
from within its bounilanes. (*impiety state coop e.ratie)ti was achieved
in year 112.

Cooperation problems with seltool systems that %Vele rierint12
enotigh tui rattw 111111rvli )11:e of an entin. PSI' %anti& ixurred in
two vase'.. 140th here. two.% es.k PSI `.:. Niter efforts to Lenin voluntary
oOperaitien wrt exhattstff. reitiaenient Psi*, were selt.etd frt.m
the same major strata :mei state straw cells Ith:ett-oieti in ltaptr

In a third two-we'e'k mairooperation in one Of the twit
school ilisincts reduced thy 'thin-I'Sr eimple. by ahout one-half. In
till, an alterelah IsSt etas se'lecte'd within the same major
%tratuin. and a sitinple of schools ;hid stationr tirressitetniling to a
one-week PSI' was wit-tied its a re.placemeitt.



School Response

total of 3,271 ...chinas IL sivtii fin all three age groups
within the. -..attlitit, and rplaceniitt 1".it's. Of thew. 92 haul closed
and 271 no eltolele students in thee appropriate age ilroups.
Neither the closed itekels ne,r Mt teit eliCibleS:irreCteti the
aritetrity t,f tlI data; both eases were iititkeil [WW1 ectittrtitUtIttg
/410s tit the nunterators and denominators of the ratio estimates
con.etrue-td fremi the data. -

Noneeseperation. or refusals to ixtrtitpate. ourret1 in 2:1$
schtuils. about 7.;r. ,,f the total sliesil sample. The 2:18 refusals
include those in the three two-week l'SL's discus...eel in the previous
"4%114 it i".'en Ihtnii. h they could be better associated with school
dist net refusals.

In most NI',. sliesil refusals were. not replaced by alternate
...lee-twits. Rather. the sanipl size was maintained by allocating the
entire planne'll. wit bin -1141 student `amble' among the cooperating
schools. In four l'tirs. school refusals reduced the satnple so niuh
that the. remaining shemils could not be iimigneil all packages. set
alteniate' schools were' selected as replacenients. The sehool weights
we're atliiNted at. ncsary to sate' the proper representation in
the. teetal sample. In all hut n of ills' 238 refusals. the realleraticin of
the student :ample was achieved in the usual ixickage assignment
ysteni by usmg the adjusted ,:hesil weights, since the' reflisids

riurreel before package. assignment.
"I ables 7-1 and 7-2 sutunutrtze the. .hgecti resiimm. ephroince by

age' Lineup at two points in time after the preasse.ssment meetings

I able 7-1. Se:hool Response Atter Preassepesment Meeting..
ht AgeCiroup

4-,rar-teisk 1.1-!Altr-eeki

. .. . .

(.00perating.:
No citythle. .t2 .i - I .15 Itt,.1 's 9 .K

( le 'ace' 2 .1 ft 14 2.6 lte 2.tt
PirtiLirt.iting 1.014 h 6 9 1.051 ii0.2 ielte xu.1..._ _ _ .._

Total 1 .0104 9.1,2 .1-;-"1,...J1 Ilki I -.10 41.9
Retued -ti te.x cM1 6.9 64 NA

. . .. _

lett al. .. I.167 USW
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1..411, 11111.(1. . .. 744 190.0. .. . _
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I able 7-2. %di. el It csponc %Ho- the Isscsstit...111.
h %ex /tour

4.1,-.0-1114%

%gr. Id

&Nei.

It-it-At -.41 r-bw.er-leid

es, 1 %... est

mitausk

4-, 1 1 14- I IP 1%1 lii 2

42 -I (% t4 2 I. It, 'Ati
;Alit- it 1 1.10.) 's 4 : ttli ..., ..

I,11%; 'it II I.L'.N.II `PI I
-% 411...

..2 (I 414, I, 6/ Mt s. I

Litt' PC II 111(t 1011f1 -44 loon_

and a fter the .11) -whole! closings wen. meted before. thee
-tidily in it 'livers:11ton. w the school dist rict supenti-

tendent s. Sh.). w it helm elnol *le. were! ei.ually noted at the.
pras...mnt nieet induct eel ley t he dist net supervisor. The 29
small -who. els ideni ined as htatiii itu eligible. after package assign
men t rat.t41 the . stid fill titittlttictit:11 Itatcit;t Assigthiltits
I y1114414' rel.

Student Response

able 7 -:; ,titninarizes. for t three age groui es. the -nide-tit
in terms elf plhen steel sample sizes. admit it rat iten scssions

e .oniplet and inenthr eif Tested leident s. Schools assigned regular
packages nitre4m the planned sample. and the' act tlal response. in all
schools eAcpt t hose assigned gel eplntental packages. No planned
.ant! Ile sue. are ..hown fe er the supplemental package assignment
..y.teItt a i eurpe esefully ai gene:tele used tee give all st ittlents
pee-.11 prolealnlit y ttf select w bout umerant int! any imilimum

lie tip irdn I he Id tw .nrollnient sch. edits.
The ot era!! respon.e. fur t he three 2:44' t.troups was 9l.1': t

ttal 111.11111ef %aim oh. If t.trehtt. package. 99.3'; for individual
packages The 9var-edit. and 18 -year -nil. snow sittiilar responses for
hoslt tmettlpI and individual packages. The 17-year-old response was
41111,4( lerablY ,wer tttt the gr.', eackages. pees:ilily reflecting more
absenteeism tetr ot her !whet! tiling pr.', plenis I err that stttle. st
officially enrolled Were. in tact. dropouts ttr attend so irregularly that
their etasstheatti at as hrgilill Weittlif he (ph's' II/Millie. The' ahipirS
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trOLIP 1,11 pit %L/C%
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s.4611 0.4.14/
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4.1111 4,11$1
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t:ti
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241:Mairat.
tomplehli

r4 I,. its 2.1114

qt. It s N. `1."4,
4,J 1-.2 (..612

Imo to 2.4-4
4): q sst, 1.1.2( r

')n - -I. ithi

*N. 4 2 i.pit
iii i 1 r `t .1.
6),S I) 4- ..219

were lisid freem the currently VII CI Ilit'd MH% at Sit()% it ley

school rconis
The ftil,:her percentages for inch% alual than for group package:

t-, tall dahle 7-31 can probably be attributed to the policies for
selecting altrnate:. used in onelueting the sessions. For each aoup
se-ssion. four alternates were selected and used a: needed to maintain
a total of 12. when pelssible. (1erierally. the group riessioli WM:
rescheduled if fewer than euri-. %tuttlenti. were available. Fur
individual pakage se ssion,. one alternate wit., elesignateti for each
?ie -Awn so that an atknaustratton tKtitltl lie' ompleted even if a
selected tuelent wa, attftent on the sehethileci day. This resulted in
highq ow of alternate: for inelivulual packages. as shown in Table
7. I. 'flip, haat also oniiNire, the ptrtentages of stutlents asseAseil as

.4.14`4"leti and the alternates. More altentates were assessed
for 17.y,.ar-talds !hall fen 9-year-oki. or 13,year-cull:.

Nlettiod% Li,. I to vomptile Xational AssiMent p-values the
estintated proportion of the population who would ans'we'r a giVett
exercise correctly are eliused to the next chapter.
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Table 7-4. I %c Altershate% Age Ciroup.. lit Package 1 re
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CHAPTER 8

ESTIMATION PROCEDURES, SCHOOL SAMPLE

Intrcxluction

Xistional .ssesstlieit (*Militates of the performatives of politila-
thins 111141 sUhiloptillitt4 Into. in !IN fit exreises are fratitli (M1 the
riNi()11.4,to eef persons in the probability ample of a particular
poinilatilltt err subpopulat urn. he poilulgt f 'ammeter. P. for an
ele'reltii, 1% defined as.

N is II

WNW X. the tienomiliator. represents the total number of sgbpopu-
!anon mensiter% and V. the numerator. denotes thel,numher of those
who %% Auld 311titier the exercise correct ly.

In ear 02. the !Proedure used WAN to estimate Y and X by V' and
X. n'41Ne't +telY. And then to estimate P liv P:

th 2i

This victim:dor applied to at siratified samilc is culled a combined
ratio estimator. If otherliiases. such al+ thus' due to nonresponse. are
ignore tf. unbiased estimates of Y and X tan be obtained. The,
ombined_ mt., estimate. P tin. P. is biased t due to the covariance
between I' and X: in most relatively large samples drawn from very
large impulat ions. th:s eoariane iN

Estimation at the Primary Sampling Stage

To tlisea,, the relation of the PSI' selection probabilities. Pluto I.
to the eNtimation procedure without discussing prohaivilities of
selections is.lated to later stages of the sample selet ion. two
constants or parameters assliiated %jai eali PSt. UIjk must he
defined. For the combined ratio, P. described above. the rameter
X -k is defined as the number cif ,ubpopulation members in PSIl.ijk
and VIA as the' number of those' ti ho wOuld answer the exerise
correctly. -the pdlitilation parameters. X awl V. may be exprer.sed in
terms of Xijk and
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j.k.1 1Npu ui t Ptu,_
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tikl

VIA/
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Plunk/ ulik

Ptte U.ilk/

I if the /-th student in the itle-th school belongs to
the subpopulation. or (I otherwise:

if X is t and the ijle/-th student %.-ormet1).

answered the particular exercise, or otherake:

the prohahilit of %eke:lion for the i -th .PSI'
(chapter 4):

the prohahilitj of selection for the ij -th S$1.: in the
i -th PSI: giten that the i-th was selected
(chapter 5);

the prohahilits of selection for the k-th school in
ij-th SSE' given that the ij-th aas %elected
(chapter 5):

the preehahility of selection for the /-th %indent in
ijk-th school peen that the school was selected: and

the prohahitits that the ijk/-th student is assigned
ca. the package containing the eterLise.

Except for schools in the supplemental package sample. the
prilehability of st -tion of the ijk/-th student. given that the ijk-th
sh.00l Was selected. elepentelecl on the :lumber of group sessions. Gijk
assigned tel the school and on the total number of age group
enrollees. Rijk:

Poi ukik/ nk

Gijkf4ng
RIfk

(1(.7)

where I.:(ngt was the expected. or average. number of sample
students required for a group session and its associated indiyidual
package sessions. In year 02. for the 9-year-okbe; 13-year-olds. and
17-year-olds. the' values of Etngl were. respectively. 15-1.!3.13-7/13.
and 14. The number of %amities students required for each group
package assigned to a sample sehaol is shown in Tales =6-3 (chapter

For 9- year -aids. 16 sample students were required for each
astagnment of group packages 1. 2. or 3 and 15 for each assignment
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of icackages 6. 7.14..or 9. Thus. the' average number requiml per
group package assigned te-4

Eenge t1 311.1tii +42 3i i151=

The' probability of asiAing a particular package' to a sampk.
student ilepended on the number of group and individual package's
and on the sample size. assoeiated with each package. Since packages
-were assigned to students by a sampling process which was
independent of the gudent selection process. the conditional
probability of li:stitninit a parlicular package to the selected liki-th
student depended only on the' package number. u. Therefore'. for a
particular age group. Pin uijkii can he written more simply as Pat :

Pi., i - tor group packages.

and Vs.1

for packago.:
101

where Ce is the number of distinet group package., and 1 is the
number of distinct individual package's for the age group survey.

In schools sele'cte'd for the' supplemental package sample. the
student probability. given the' school was selected. tk.pended on the'
number of sample students. nok, allocated to the school and on the'
total age group enrollment'. R :

Plunk/ Link'

1104

14111.

In any Case. niik in practice- wa% bounded by The' probability of
iesigning a partiular package to a :elected student was simply:

I - (

for the supplemental packages.

Adjustments for Nonresponse

lie- procedures deseribeel .'t' far assume' a complete. response at
all ,taLo.... (if the aistpling elesigii..pproximately 7.3', of the selected

9')



schools refused to participate eaupter 71. In a few Miss the
cooperation problems were so teeven. that nplacentent PSIIs were
selected. The date wen' adjusted for refusals by 'recomputing the PSET
and school eieletton probabilities for cooperating schools in the same
strata and by assiuming, that only the cooperating schools had been
selected initially.

In some cases. fewer than the planned number of students
participated in package' sessions within a school. The factor. fail.
was computed to correct for the nonresponse to pakage-n within
school-ijk: thus.

a here

t
111tie

nII ket

planned %ample Wir for p k.e e m sehool-k .11" 551 .1
PSI

n uk
actual .ample r package-ti to .4:lio01-1, of 551 of

,

PSI

I t

The' final equations used to compute Xi and VI tiquatton 14.61
with correction% far it onntsponse were as follows:

X -iik/

1.k./
Pita u u -Pi iiiik/ uilk I Pt u

X

and
If A

EPin Phu it 1 Pia u 4a I

l.k./ It I ilk

Survey Weights

Equation 8.5 nmy also he' written with weights. t-rijklo

P
%nicht 1ild

EEEE We. Ilk/
k /

..
9:I

OW)



14 here

itkh. Ptu I u
11 "uk "11/ PI (1111d unk PI" ulik?

In thi form. the Wiiki values are the survey weights. or extuntsion
factors. appliM to the package-Li survey re-spemses. Them. weights
depend on the srleetion prohalnlities forall Maw's of the' clesign, on
ilk' iuntrest bitse adjust Ittflitr4. and Ott the itimation method.
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CHAPTER 9

GENERAL' DESCRIPTION, HMEflS SAMPLE,244A

Introduction

This chapter and the next four chapters describe the year 02
houshokl sample design. Chapter 9 give's a general description of the
househokl design. Chapter 10 describes the meletient of the primal)
saniplIng units I 1S1.-st. Chapter 11 dese.ribes the selection of
secondary :ampling unit: or land area segments. the procedures used
to identify eligible respondent: Lissociated with secondary units. Lind
the method used to assign assessment package's to respondents. The
resitonse expenence for the year 02 asse.ssment is briefly summarized
in 6liapter 12. The basic method used to estimate National
.tsssequent p-tatties lproortic an..ew'ering an exercise correct17..1
titSettfiSieti 111 Chattier I 3.

Target Populations

The household :ample wa: aimed at three age wimps: 17-ye.ar-
old: not enrolled in school. young adults 2ti to 35 year: of age. and
18-year-old who were not enrolled in !whited when they were. 17
years Old. Even though these .18-year-olds wen' not one Of the
original target populations. It was assumed that they would, pe'rform
essentially the same way on National AFiSt`Stinttnt e% t w as the
out-ofshool 17-year-olds.Theiefore. both 17-year-oki 18-year-
;-#1els an referred to as 17-y..ear-olds for the out-of-set.. !ft Sunvy.
Secenteen-year-old: enrolled in school during Manic at f: %pH of
1971 wen. identified and assessed through the :ehool

No other means of sLimpling wa: used for the. v.;ting ,adult
population. lit the area sample. young adults and otit.litshool
17-year-e elek living in group quarters rather than hiluselteekketere not
tnludd to tl

The. field operation for year 02 of National Ass:sment wa
scheduled so that t he Ottlit4 adult: and ut-of-sehol 17-yar-old;
were assessed beginning in March 1971 and ending in July 1971.
Table 9-1 shows the survey prriod and the ehople birth date's for the
target pulatieen.. The surey eriod for out-of-school 17-year-okts
rieineide: approximately with that of the in-ichool 17-year-elds
(Tattl :1 the birth date: for out PiehlUri 1 7-year-irkis are
identical to th for 17-year-fAl: in the school sample. and the
eligible birth dates for 1s-year-e del: an. one eir earlier than t hum. for



17-year-olds. The nutrange age and the extreme ages allowed by the
eliObility criteria for e'art'h age group are presented in Table' 9-2.

Table 9-I. 1)etinitions or Out-ot-School Population for the llt.u,ehokd
Sample. Year 02 (Surict Period: March to JO 11;711

ter wpm* Periled ma ~lad Eligibir kWh
in Awl hit.

Mtge. 26 to 35

17flear-old

ter tamp

Adult.. 26 to 3f

1x-tear-old."

I-

IWO

1-1-"1 to 1-31-'1
3-1-'0 to 3-31-70

4-1-35 to 3-3145
10-1-53 to 9-30-54
10-1-52 to 9-30-53

Fable 9-2. Age Range for Eligible. in
Household Sample. Year ( 2

`tot enrolled
age.

Not carolkd
AFC

. %lisiossr

flail* Mir nine

25 %r.. 11 mo.. 31 trs. 1-1;2 mos.
16 r. 5 mos. 1 1-1 2 mos.
17)r.. {mos. 1% h. 1-1:2 mo..

in school when 16 tear. 3 month. to 17

in school u hen 16 ear 5 month. to 17

%la %laws

36 t r. 4 mos.
17 trs. 1ttmos.

10 mos.

ear. 4 months of

ear. 6 months of

The Multi -Stage Design

,_.

The household survey was designed as a multi - stage' sample.
meaning that the' sample was selected in stages. Multi-stage designs
concntritie the' sample in a few areas. thus reducing fiekl costs.

The primary sampling units i first-stage sampling units) were
geographic. land areas consisting of one or more counties. The
primary sample consisted of 52 Ptilfs selected with probabilities
approximately proportional to a measure of size'. The size measures
were the' preliminary county populations from the 1970 Census.

The secondary sampling units tsecond-stage sampling units) weir
land area segments or clusters of housing units within the PAIL The
area segments were divided into five socioeconomic status substrata

.5



a

within each PSI': two units were selected with equal iirobadities
from each substratum.

The third-stage sampling units were the 04.eupied housing units
within the secondary ,iampling units. and the fourth-gage sampling
units were eligible young adults and out-of-school 17-year-olds
within the occupie.1 housing units. There was no sugsampling-within
the secondary units: that is. all eligibles in all occupied housing units
of the secondary sampling units were included in the' sample.

Unlike the school !sample the houshold sample had no
requirement that all states and the District of Columbia he included
in the fsaanpk.. Consequently. no such restriction was imposed on the
umpl design. a

Because the Same primary sample was to he used for several
years. PSUs were constructed so that each PSC contained enough
age-eligibles for several years of as without assessing any
respondent more than 01 lee. Anither reason for establishing a
minimum population for PSC% was the requirement for otersampling
the low flettleedliltInlie 114rtion of the' population. All PSUs had to
contain a large enough population to make oversampling feasible
within :ampl PS C. for irtain sizes of community strata. These
requirments were met when the sampling frame' was constructed in
1970. Each PSI- in the frame was required to contain at least 20.000
total population: thus. counties with 1970 populations less than this
minimum were combined with other rOlintieti prior to the primary
sample ion.

pie year 01 household Survey results did not approach the
omletenes!: or the quality of the' year 01 school survey. The low
individual completion rate tthe proportion of elilibles in screened
housing units who completed one or more as.sessment leckagest and
the low 1101.1.410ki stillelling rate (the proportion of sample housing
units who protdd name. age. and sex information of occupants) led
to a decision to use a smaller but emendable primary sample in year
02 to test whether modifications in the field procedures would
improve the response' rates. If a larger year 03 primary sample weer
required, it would he more economical for it to include the 52 PSUs
selected for the year 02 primary sample'. Accordingly, 20$ PSI is were
selected with probabilities proportional to size. and subsequently 52
of the 20$ were selected with equal probabilities for the year 02
household primary ample. Additional Mils could he selected from
the 156 remaining PSt's for year 03 or later. thus. the overall
probabilities of selection for NE's in the expanded sample would he
proportional to size.
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Planned Sample Size

Approximate overall sample size for each package (1.0-10 for
adults and 15.-1 for out-of-school 17-year-olds. Tabk. 9-31 for the
year 02 household survey is smalkir than the 2.000 to 2.500
determined in the year 01 planning for two reasons. A year 01
househokl screening rate of 77'; and an individual completion raw of
57q gave the overall completion raw of approximately. 4.1`:;. (77.;
time's 57'; A year 01 quality check survey indicated that more
experienced interviewers. constant supervision, and monetary incen-
tives for eligible young adults were needed to raise the overall
completion rate to over 70'; tto 91-1.2'; for househokl screening.
times 80'; for eligibles with inventivesl.

Tel& 94. Sample Sines Planned for Age Groups
in the I lousehold &intl. Year 02

14511111rf rd g(beneirgi
_ . .

PI4 ample
tie ten K* of Nang* I era Mr* Nisi

package. %ate tiro* .lie. van*" .

Joao. %lir parisivir Lre

Young adults h 10/0 6.240 20 120
111ear-olds 12 15.4 1145 '0.3 3.6

To enhance quality and completeness for year 02. the overall
1., sample size per adult paekage (1.01f 11 was planned at approximately

one-half the full -scale year 01 sample size. Each package was
administered to _either a young adult or an out-of-school 17-year-old.
and each eligible was given the Option of completing one. two. threee
or four as packages. Of the. eligible young adults. 70(7; were
expected to average completing 3.5 packages. The number of
househokls in the sample was limited to the number required to
produce approximately 1.0-10 responses for each of the six young
adult Neckages plus 15.1 responses for each of the 12 packages used
for 17-yearokls. Based on the results of the year 01 househokl
survey quality cheek. an incentive of $5.00 a package' was offered to
the n-sponelents agr'e'eing to complete two or more packages.

Most cef the out- Ere -school 17-year-okls surveyed in year 02 were'
assessed from three suppkimental list frame surveys: about two-
thirds. from lists of dropouts provided by a sample of high schools:
about a third. from lists of enrollees at Job Corps and Neighborhood
Youth ( "cries sites, Dtail, cef the supplemental surveys are covered in
a separate reisert .1
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Each young adult package was expected to he administered
appioximately 20 time iti'ach of the 52 PSUs. For the househokl
samples. the planned PSU sample sizes were expected averages rather
than fixed numbers. as they were in the school sample.

A National Assessment field supervisor visited the PSU initially
to list addresses of all dwelling units located within the physical area
sand to interview potential field interviewers. The supervisor made
other visits periodically to list additional segments. to assist the field
interviewers with problems. to conduct quality checks. and to train
the field interviewers. Each of the 52 PSUs contained 10 sample
segments averaging approximately 16.5 occupied housing units each.
Procedures used to select the year 02 sample PSUs and the sampkb
segments are disc red in chapters 10 and 11.
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CHAPTER 10

THE HOUSEHOLD PRIMARY SAMPLE FOR YEAR 02

Introduction

Guklelines for the year 02 household sample design (chapter 21

required that probability samples of subpopulations (young adults 26
to 35 years of age. and 17-year-olds not enrolled in school) living in
househokls he representative of irgional. community size, and
socioeconomic status characteristics. A special requirement was a
situill..but expandable. primary sample. a

A method of deep siratification called tIontrolled sulection,
which utilizes two-dimensional stratification, was used. The method
permitted the selection of u probability sample from a two-way grid
that satisfied vertain restrictions on the marginal sample totals. Use
of this method satisfied the original requirements for National
Assessment stratification by first allocating the sample to regions and
by secondly &notating 'the sample simultaneously within each region
to community characteristics strata, sotioeconotnic strata. and state
strata.

The procedures followed in constructing and stratifying the
primary sampling frame are discussed in the next four sections of this
chapter. The order of discussion does not follow exactly the steps
taken in practice because the two tasks were highly interrelated.

The following chronological list summarizes the set of procedures
followed in constructing and stratifying the primary sampling frame.

I Produce initial list of counties. or similar units. along with
required population totals or est imatr.

2. Sort the list by regional strata. .

3: Sort counties by sire of community (SOC) within each
region.

4. Combine counties. as needed. to form PSUs which meet
certain minimum population sizes.

5. Recalculate size measure's and socioeconomic status (SES)
indices by PSt'.

6. Identify self-representing PSt's and sort into separate strata.
7. Determine SES strata definitions within SOC strata 3 and 4

and sort PSE.Is by 'AES within SIX' stratf.
8. Sort PSI'S by state strata within major strata.
Both the selection of the sample of 208 primary sampling units

(PSI's I and the selection of a subsantple of 52 PSI's for use in year
02 are discussed in the last major section of this chapter.
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Constructing the Primary Sam Ong Frame

Eat+ NU for the. area sample' consisted of one' or mem counties.
The' sampling fraine for seeker tion of the primary sample was a list of
Ira :et, EVtify county in ilk- United States was ineluded in exactly one
of the PSI.'s in the' list. Special areas. not icolititally defined as
countiv. lien. also included and treated as if they were counties:
examples of such areas are election districts in Alaska, parishes in
Louisiana. and independent titles in certain states.

The proeedures for eftinhining counties into multiple-county
units to form PSt's wen. based on consideration of the desired
stratification: the. need to hate' a sufficiently large 'copulation in each
PSI' for the' within -PSt' sample.; the' need for oversampling of the low
SI'S imputation within Pa's in eitain SO(' strata: and tne need for
combining ,counties to 'obtain practical PSI' areas for fiekl opera-
tums.

The need for combining two or war enunties to form a Ni 1
arises from the necessity of hating a sufficiently large' population in
each PSI: in allo w the same sample' PSI .% to lee used for several years
without sampling any housing units more' than once. Apprmimat013:

33 housing units; containing some .126 111.i-sons. were expected to be
in the sample' each year in an average A minimum PSI' size of
20.000 was considered large enough to satisfy the' minimum
population requirement.

Stratification entena affected the' choice of eounfies that could
be combined to form a single' PSI'. It was considend desirable to
combine' ontigiums counties that we le in the' same' major SIX'
stratum and in the' sanw state relt 11 was not always possible to
meet both the -contiguity- and the' "same stratum" criteria in
combining counties to form Piirs. If not, the' UMW procedure' wasrto

to the contiguity criterion. to combine counties within the'
same state but in different SOC strata. and to classify the PSI'
according to the lowest S(X' number of any of its counties. For
example-. if SOX' 2 county was combined with S(X' I county, the
entire' PSI' consisting of these two counties was clastiified as a Sine I
PSI'. The strategy of owrsampling the low SDI population within
PSI's in tiOes I and 2 meant that a larger pool of eligible
respondents would he recoeired in those PR's. No difficulties in
combining counties in different SKS puma were encountered because
the stratification by SKS was done on a INV basis after all combining
of eounties to form NI7s had been completed.

Although many !Nt.'s consisted of a single' county (or similar
uniti.,most PS I's were of the multiple-county type. particularly in
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S43+('s 8 and 1. lit' number I tf PSC, in the sampling frame was 14477:
this may be et tntras.ed with a total of over 3.000 counties. or inniar
units. a the Iildwg.hillek. for const meting the ICE'..

in addnun to defining oh. PS1's in tlie sampling frame in toms
of counties. it Wit:* 1144 :111' I et 614"Ilts titer measures for each `.

The first was the total PSI. titbit required to determine
melection tr s", I 01%1 sample sizes and the tieriind a
an SES index lit be used for t rat thew hen iii tit k 's a and 1.

Preliminary cemsus data on total populations counties and
certain cities were used to classify counties, by the four SO(' strata
and to establish size measures for Mrs. Although the actual data
collection was; scheduled for the spring of 1971. the most recent
census tlat a available were Ohl,. from the preliminary counts of the
1970 Census. The 190 Census county tabulations of trey t- of
families earning less than $3.001) per year- were used as the SES
index fin' illuniter; tit Sift'. 3 and 1 because no 1970 data on Melik..
were yet atailable.

An example e a sampling frame' listins.. for a major stratum by
state stratum cell is shown in table' 10-1. The table' shows four single
county NU,. and four multiple' county NE's within stratum 5739.
The 5739 .!,nets for the Northeast region, the low ;Ws p(rtion of
St X' 1. and Ow state of Pennsylvania.

Initial Allocation to Regional Strata

The tour regional strata defined at this one level of stratification
corntsponded exactly to reporting subpopulatins: Northeast. South-
east. Central. and West. t subpopulations went defined in ehater
2.t Figure 1-1 iehapter 1 t hws the four regional strata on an outline
map of the 1 tinted States.

Since regions are one the major reporting categories of
National .Vssessment. a decision was made to allocat the sample
equally to :hem. Table 10-2 shows the %mph. allacation. the
population totals. and estimated measures of size for each. Under
optimal allocation assuming equal within-region variances. Mir would
allocate the sample in direct proportion to the regional target
populations for ev.itmattnd national Equal rather than
!impenitent:A allocation to regions was used to provide maximum
efficiency for regional cnipanns and to provide regional estitnates
of approximately equal previston. It was estimated that the variance
of national est miates wou1:1 be Inc rarfrd by a factor of about I `;
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1 able 10-1. Sampling Frame Within Stratum 3739

oorgoo
( Nat,

cafe
( IMO
WON

1478
population

Porno
leo SF'S

-

A

4

3

5

3t1

26

Jefferon

Redford

Greene

Ul*ette

43.054

41.456

35.639

1 52.$67

271)

.W.7

31.0

31.2

5 31 Huntington 35.259 312
29 Fulton 10.532 36.4

Total 414.521 33.9

55 Fa* der 29.323 15.6

34 Juniata 16.151 31.1

Total 45.504 25.0

1 Sullivan 5.627 211A

Wyoming 15.356 30.1

Total 24.013 29.7

64 2E4.535 25.1

52 Pike 11.062 24.1

Total 39.597 27.0

Table 10-2. Sample Allocation to Regional Strata

Nevem
Wit elm.
prefishow,
poppladoo

Promo(
of

total

Sample allocation

2111I NI

%ogle

52 PM
%on*

53.581.446 26.5 51 13

Soul he.ot 42.574.N05 21.4 52 13

Centril 5.961.756 27.9 51 13

et 47.552.961 23.9 52 13

U. S. tout 200.270.965 100.0 205 52
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Stratification Within Raglans

The' NE's within eah region were stratified by size of communi-
ty. by socioeconomic status. and by state.

.Size of eiUttitY SO('.1 Shunt
Within each regiotraissugaim. the first level of stratification was

related to ;;ize of community t S(c I. At the primary sampling stage'.
entire' counties were classified in one of four SOC categories based my
the population of the largest city in the county and whether or not
the eoun:y was part of a- Standard Metropolitan Statistical Area
iSNISA I. The SO(' strata definitions were the same ones used for the
in-school Primary sample (hapter 1). except that 1970 city
Populations rather than the 1980 populations of chapter ) were
used.

alek, 10-3 shows the 1970 Census preliminary population totals
by S(8' strata within the. four regions. The preliminary. counts were
the latest available census data for counties when the primary
sampling frame was densloped in the fall of 1970. The preliminary
counts tend to be slightly smaller than the final counts: the official
1970 U.S. nssident population total was 203235.298-approximate-
ly 1.5'; higher than the preliminary total.

Table. 10-3 shores considerable variation in the relative sizes of
the Tout SOC. strata within regions. SOC 1 is the largest. SOis 2 is the
smallest The- primary sample was alloeated to each SO(' stratum in
proportion to its size. Proportional allocation was possible because
the method used 'to select the primary sample' allowed fractional
t rather than inter err Nt allocations.

Within each region. the probability of selection for each PSU was
approximately proportional to the size of the as indicated by
the 1970 Census preliminary population count. This probability of
selectiOn can more conveniently be considered as an expected sample
laic in repeated sampling. Thee expeeted sample size for each PSU was
calculated as 52 times tlw PSI!'s size measure (1970 population)
divided by the sum of the size measures for all PSUs in the region.
SOMP PSC% SOC 1 were so large that the expected sample size
equalled or exeeeded one: they were classified as self-representing
strata and included in the sample with certainty: the sampling within
these PSI.'s was in proportion to the' expected sample sizes. Table
10-1 lists the self-representing PS1' and the expechl sample NW" for
each.
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Northcat
%O( I
StX 2
SEX. 3
4.4k. 4

I ot.il

S4wilicaf
MX' 1
tit X 2
SO( 1
SIX" 4

foul

p.

I able 10..t. Prima.% Sample Aliocation t&i SOC Strata

Kiwis ti
regional
alioratia.

41.5

pro etlid
preliminat a
pop.idatios

..44.,50

raireat at
trio

popetaitem

41,5

I vrctvd
lanaber
ni P.1 4,

21.5)4
N.445.1 IN 15.N .1( i 924 15.14

17.222.279 32.1 16.713 12.1

5.664.199 . 10.6 5.495 10.6

51.5%1.446 100.0 .2.000 100.0

-.615.1%9 r.t: 4.247 17.N

2.$L0*. t 6.7 1.494 6.7
14.361.716 13.5 17.421

114.00(0467 42.0 21.141% 42.0

4')04.X115 lila() PAM. MOO

I entr.il
MX' I 10.475.2N6 36.6 19.017 36.t

StX'.2 6.947.N77 12.4 6.456 12.4

StX" 1 13.16X.NN7 219 12.422 21.9

StX.' 4 15.169.706 27.1 14.095 27.1

Tot :i1 55.961.756 1tK).0 52.0M1 100.0

MX 1 n.956.061 50.1 26.032 50.1

MX' 2 3.923.291 N.2 4.263 NI
SOC 1 11.204.546 23.4. 12.176 23.4

S(X' 4 N.769.061 IN./ 9.529 04.3

TAMA 47.1(52.961 1000 52000 100.0

U. S. totals
MK' 1 74.106,2N6 A7,1 75.900 36.5

MX' 2 22.197.321 III 22.411 10.8

5tX.' 3 56,157.42N 211.0 511.732 211.2

SOX: 4 47.609.933 23.14 50.957 14.5

It Otal 2(W1.270.9611 100,0 201.000 100.0
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IA& $04. Self-repreenting and 1.)peciod Sampk Sites

tpretrd
vim* oarr+Ilion nod P41

% tinite.tE

populatioa

Middlese) Count). SI a I 21) 1.347

New Vita ("it). N.% . 7.544

Usk Count). N.V. 1.103.41; 1.071

Suffolk Count). N.Y. I .10/.7mt 1 .075

Nassau Count. 1.413.012 I .37

Philadelphia Count). Pa. 1.92".$63 LS-
Aleghen) Count). Pa. 1,591.2'0 1.544

Southeast
Dade Count). 1.1a. 1.259.176 1.527

Central
Cook ('unt 111 5.427.2 5.043

Wa) ne Count). Mich. 2.642.34S 1.455

Cul ahoga Count). Ohio 1.701.640 1.5x1

West
Maricopa Count). Aril. 963. I 1.417

Los Angele:COunt). Calif.. 6.974.103

San Diego Count),('alif. 1.3144.022 1.432

Orange Count) Calif. 1.40035 1.531

Alameda Count). Calif. 1.059.051 1.151

Santa Clara Count)._ Calif. 1.057.032 1.149

Dallas Counts. Teas 1.316.2X9 1.430

Harris Count). Texas 1.722.336 1.02
King Counts. Wash. 1.142.4X$ 1.241

Socioeconomic Status (SES) Strata
Sampling a greater proportion of the low than of the high

socioeconomic status (SES) populationreferred to as oversam-
plingto permit repting of estimates for subpopulations on the
lower extreme of the SES scale was established as an objective in the
early planning stages of National Assessment. If the general popula-
tion could he sorted into two groups. labeled as low S and
high SES, the technical sampling problem for meeting this objective
could be easily resolved. The real situation existing in the U.S.
population did not allow for this simple resolution.

PS. Us. which are usually counties. vary cons iderchly in the
proportion of the population which can he classified as low SES, but
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everi PSU contains some. In planning the year 02 sample, it was
decided to attempt to classify the population by SES at one of two
stages-at the PSU stage or at the within-PSU stage. The first stage
classification, which was useful for relatively small PSUs, was used
for SOCs 3 and 4. In SOCs 1 and 2, more data were available so the
differences in SES by areas couki he used to stratify the population
at the second stage-by using 1960 Census data on family income-for
census tracts and *nano, civil divisions. The PSUs of SOCs 1 and 2
were more internally heterogeneous, in terms of SES, than those of
SOCs 3 and 4; this was a factor in determining the approach to
oversampling low SES..

The variable selected to identify low SES at the Primary sampling
stage was **percent of the population earning less than $3,000."*
Table 10.5 shows the range of this variable within each SOC stratum

County data (min the 1960 Censult.

Table 104. Variation in SES Index for PSits by SOC Stratum

necks
ad SO(

Sassiber of
Phl %hi

uemplisig hire

Perast of fauna amils lei. diENIMII

Minima Statism Ran&

Nati heat
Sod I 15 0.0 22.1 22.1

SOC 2 5.5 22.7 17.2

SOC 3 76 6.4 33.3 26.9
SOC 4 99 7.9 433 35.4

Southeam
SOC I 14 17.2 31.4 14.2

SOC 2 24 Sit 56.7 50.9
SOC 3 137 9.6 55.1 45.5
SOC 4 527 5.0 75.4 70.4

Central
SOC 1 20 7.2 '21.7 143
SOC 2 49 5.9 29.9 24.0
SOC 3 121 10.3 41.9 31,6
SO(' 4 460 13.5 63,1 49.6

West
SOC 1 : 2; 10.2 2s.4 18.2

SOC 2 30 7.2 43.8 36.6
SOC 3 $6 .7.7 58.1 50.4

SOC 4 26I 7.5 611.8 613
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of each region. Wide ranges of SES levels in Sors 3 and I inebated
that stratification and application of disproportionate sampling rates
at the primary sampling kwel would include more low SES per in

the sample' than proportionate sampling would.

i applying .d pisproortionaie sampling rates. some increase in
variance of the. aggregate estimate, for the combined low and high
SES suhpopulations. was expected. This iherease is a function of two
factors: (1 p the' portion of the population sampled at a higher than

proportional rate and 12, the relative' rate of owrsampling. Table .6
{chapter 41 shows the joint effects of these two factors on the

variance of aggregate estimates. As 'discimied in chapter . the
increase in variance may he minimized by keeping the ratio of
sampling rates low and by oversampling either a very small portion or
a wry large' portion of the population. .

Consideration of the data in Tables 4-6 and 4-7 kid to the

decisions that, at the' primary sampling stage, the low SES. strata,

being 414erSaMphA within SO(.7 3 and 4, should represent no more
than about 20' of the total population within the SOC strata and
that the' vrsampling rate should he less than or equal to 2:1. Table
10-6 shows the final year 02' allocation of the sample to the SES

strata within SOCs 3 and 4. The last column in the table shows the

ratios of SkS-straturn sampling rates..to proportional sampling rates:
these *los_ vary between' 1.64 and 1.70 for the low SES' and

between os?..anq 0.145 for the high. .

Table 10.7 shows how &Sign factors affected the household!,
sample.. Tile portion of tir population in each SOC stratum that was
oversatiltpled ranged from 0.179 to 0.217. It was possible to control

sir
rate ,of oversampling at exactly 2:1 in the household survey

design the SES strata received fractional PSU allocations (Table
10-61. In n case was the increase of varianm caused by disifropor-
tionate allocation to SES strata more than 9(4.

State Strata
Stratification by state within regions was not required for the

household sample design: there was no special requirement that all
states he' included in the primary sample. State stratification was
used to obtain some of the Iwnefits of stratification. Large-popula-
tion states were themselves strata. Small states were grouped together
until each group contained a total population large enough for the

- stratum to receive an expected NU sample size' of 2.000 or greater.
The tables in the next section indicate which states were grouped
within each region. Population size measures and expected sample
size allocations for the state' strata-are discus sell in the set:tion which
follows.
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I abic Wis. Allocation to SES Strata. SOC 3 4Pxrr'`N_

%If atilia
KV crow.
populatirm

*tapir
abvcstire

Nada of SF% PLR.
to swage MX SA"

%unlit:A.1-
SLk lou .1.3x5m4s4 - ,440 t_67

SOC .1. high 51-5 1?.i417,1140 I I. X4

SVC 4. tom SUS 1.090.('02 1,,4 1.M

SOC 4. high of S 4.i7.1.tor .1.721 0i4

Southeast
Stk. 1. lou SUS 2.4-6.4h4 5.Nitt 1.70

StX 1. high SIN 11.-144.7v 12.121 11.145

SOC lou SI S ?.%46. t64, 71,x/ 11,5

SOC 4. high SI S

entral

14.1611.51)1 14.151 ti-S2

SO( 1.1o% SI S .2.4r.524 4.424) 114
SOC 1. high S/ S
St X 4. fo%. SI S

fo.46$35i
1.01539

7.993

4.t'$$
ti-g2

SOC4.huhSIS 14/ e#.40/

SO( 3. lint SI S 1.:111.46% 4.1mi 1.hh

MK high SI8 m.ssifi/t4 I .996 tt

MX" 4. tau SI S 1./415.10 .1,160 I .6"

Stk 4. high SFS /.02b.541 ; t1-pct
-

Allocation in this table is the etpected nuniher PSI.:. allocated to the
2.0s 1$11 sampler

Ratios of the SI S stratum u ithm St X' sampling rate to the St X stratum
7.amp1ing rate that %timid result anti no ,isersampling of low SUS stratum

SM. stratum. Thesr factor. dre epressed as It R and k, k in
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lakk 111.7. Summit of Design Factors
Related to Ii M SES(her.ampling

Reim
as4

7 %et

ravening of
polistation is

Imo Wats*

kat, a
meemliag

U U 2.
. . .

2(K)
2.1K)

2.110

2.00

*fistitril
cfirtti arigsci%

ur afttaitair
(Walsh%

1.07X

1.077

1074
1 .0i44

isrthraNi
SOC
SOC.' 4

Fklutheast
StX.

4

0.197
0.19

0 1 79

1).214

Central
SOC I 0.217 2.00 1.0X5

SOC 4 0.200 200 1.079

West
SO( 0.207 200 1010

SOC 4 0.199 2.(x) AISO

SUMMart of Allocation to Within-Region Strata

In chapter 1. eight major strata were formed .within each region
(see Table .1-91. The same major strata definitioni we're used for thi.
househoki maniple. Stratum :I. defined as "SOC 2. self-representing.-
was an empty Atraturn in all regions in the' year 02 household sample.
AU other strata occurred in all four regions. Table 10-8 shows the
number of PSrs in the sampling frame for each major stratum within
melt region. Tabh.ii 10-9 through 10-12 show the' total populations in

Table MA %umbers of PSI in Sampling Frame

-1

'Rctina
1 2 4

%Is* woos'w
5 6 7 II

falai

tiortheast. x .* 21% 26 50 25 74 204

Southeast I I 24 .37 1(mt 126 401 -7(12

S. Central 17 49 40 St )11 149 it50

West 9 14 II) _ f 62 214i 407

1 'tined Maas 20 52 111 110 290 .124 1.0 it) 977

Stratum .1 a% emptc in all region,.
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SO Cs :1 and .1. For example, the expeted sample sizes for all entries
in columns 1. 2. and -1 of Table 1045 were obtained by find
multiplying the corresponding entries in Table 10-11 by the. sample
size for the relmon (52 12:41's1 and then dividing the result by the

Table 10-15. Prima* Sample Allocation Summar.
for the Central Region

Quer
. .

1 2
"1"le

4
Wilitgli total

5 a

. III. 5.043 11450 0.452 1.109 0.242 1.2142 9.97K

Ind. 0.730 0.440 1.177 1.351 1.041 4.739
losa . 0.262 0.080 0.3514 03143 0.400 0.903 2.586
Kans. 0.323 0.409 0.265 0.152 0.1140 0.731 2.060

2.455 0.790 1.640 0.1141 1.296 1.2K0 7.692
Minn. 1.329 0.3431 0.250 0.276 0.6140 0.774 3.657
Mts. 2.053 0.410 0.751 1.674 0.31K 5.206
Nebr.. N. Dak 0.360 0.061 0.141 0.421 1.162 0.693 2143K

S. Dak.
Ohio 1.5141 3.129 0.846 0.644 1.649 0.175 1.450 .-9.474

0.972 0.322 0.210 1,156 0.175 0.935 3.770

Total 9.079 4.114 6.456 4.429 7.993 4.61414 9.407 52.000

Stratum 3 %as empty.

Table 10-16. Primar Sample Allooition.Summa*
fir the West Region

State
%moo I

tpretell %mph, .1,11%
.

2 4 5

m* timer°
7 8

1 mai

ti. Ws.
Calif.

Alaska. Ilassati.
Idaho..Mont.

1.047
12.442

0.716
1.456
0.557
0.666

0.302
1.863 0350
0.791 0.1M

0.171 0.1142
3.167 -
0.392 --
0.5146

(1.6(114

0.923
0.391
1.051

3.026
20.1101

2.292
2.303

Nev.. 'LA. %,e. 1.192 -- OA% 1.61431

Okla. 0.93K 0.203 0.Y7f4 ROM 0.697 0.551 0.097

Oreg. 0.595 0.346 0.4/47 0.51414 2,016

Teta% 1.102 2.622 0.63/4 2.5319 01191. 2.231 1.146 13.469

Wash. 1.241 - 0.422 1.030 -- 0.615 3.34*

Total 131.412 7.600 4.263 4 1 SO 7.996 3.160 6.369 52.000

Stratum 3 sasempt
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region's total population (55,961.756). The same computation was
made for each entry in columns 5. 6. 7, and 8: then each result was
multiplied by the appropriate factors (Table 10-6) for oversampling
low 8E811 (1.643. for stratum 5: 0.1422. for 6: 1.667. for 7: and
0.834. for ,8. In Tables 10-13 through 1046: the expected sample
sizes for state' totals were obtained by row additions of the computed
cell values; deice tables also indicate which states we're combined to
form state strata within regions.

It may he easily verified that the total allocation to each SOC
stratum agrees with the total in Table 10-3. For example, adding the
expected sample. sizes of 5.300 mid 12.121 for major strata 5 and 0
(Table 1.0-14) yields 17.421. which is the expected number of P.'Us
for SOC.' 3 us the Southeast (Table 10-31.

Primary Sample Selection

From ihe sampling frame and calculated expected sample sites
iTahless 1043. 10 -14. 1045, and 10461. the year 02 pritriary sample
of 52 PSI Is was selected in three steps:

1. Setting the sample allocation for each cell using a probability
sampling technique called controlled selection.

2. Selecting a probability sample of 108 PSUs from the cells
receiving positive allocations. and

3. $electing a suhsample of 52 of the 208 PSUs as the primary
sample for year 02 of National Assessment.

Exeeution of these three steps is illustrated using the Northeast
region. Table 10-13 !shows the expected sample size for the North-
east, for each major stratum, for each state stratum, and for each
major stratum by state stratum cell.

Controlled Selection of Sample Patkms
The contzolled selection procedure applied in selecting the 208

sample PSUs insured that the actual sample allocation to any cell. to
any -major stratum, and to any state stratum differed from the
expected values shown in Table 10-13 by less than one PSU. Thus,
cells with expected sample sizes greater than or equal to one were
assured .certain minimum allocations. For the Northeast. Table 10-17

I shows 18 :ells with minimum allocations greater than zero, for a
total Sof 37 Ms. The remaining 15 Pals were allocated using the

. probabilities shown in the cells of Table 10-18: the marginal values
are. the expected sample sizes for the major strata and state strata.
For major stratum 4. three PSUs were allocated with 'probability
0.802 and four PSUs with probability 0.198. Thus, the expected

Ils



I a14 10-17. Minimum C'4,41Allmations for the Northeast

moo
snafus I

-
2 , 4

....

%Wes widow

5

tt 4

legal

Conn.. R.I.
Del.. Md.. D.C'. -- 1 2 0 (1 0 0

M414%. 1 0 0 (1 1 0 2

N.1. -- 1 1 (1 i 0 4

N.V. 11 2 0 1 1 14

Pa. .4 .. 2 2 (1 I 9

Maine. N.11 . I. - 0 0 I 0 0 0 (1

Total 15 4 5 1 (1 2 17

Stratum 1 %as impt

Talk WI& Probabilities of Increasing Minimum Cell Allocations
h% One PSC. Northeast Region

%Mr
wear t 2 4

41101111.

5 6 a
Tad

Conn.. R 1. - -- 0.124 0.107 -- -- 0.236
Del.. %Id_ D.0 -- 0.593 0.279 0.31(3 0.313 0.473 0.213 2.254

Mass. 0.347 0.700 0.588 0.715 0.1(50 - 0.127 3.357

NJ. ... 0.47t4 0.812 0.56.4 (E276 - 0.445 2374
N.Y. 0.061 - 0.771 0.080 (1.425 0.109 0.0011 1.454

Pa. 0.415 .- 0.616 0.007 0.8714 (1.701 0.195 2.1c15

Maine. `.11.. Vt. . - 0.132 0.613 0.344 0:491 0.730 2.310

Total 0.1423 1.771 3.19$ 2.490 3.223 1.774 1.721 15.000

* Stratum Issas cwt.. :

sample size for major stratum 1 (for the 15 PSI! allocation; was

The allocation Procedure assured that each allocatim to all
positive -va1tu cells was within one of the values shown in Table
10-18 and that the expected alloaitiont equaled the values shown.
(Batt that the values shown in Table 10-18 may lie added to those in
Table 10-17 to obtain the Table 10-13 values.;

The 15 mmaining .'tits were allocated to the stratum cells by
onkruting a set of allocations or allocation patterns and assigning
probahilitte: to each pattern so that the following constraints were
satestivel:
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a.

1. Allocations to each cell and to each margin differed from the'
Table 10-114 values by less than one in every cell and martin
of every pattern.

2. Expected sample size's for every cell and for every margin
equaled the values sho*n in Table 10-18.

The procedure is railed controlled setts-min because the' cell, row.
and column allocations we're' ontrolkst for all 'amiable patterns. The'
method used is a modification of one titlatt'Sted by &sawn.'

Twenty-five patterns tihih, satisfy the -above two constraints
were' constructed. These patterns are shown in Appendix R. The cell.
row, and column sample totals satisfy the' find restriction above for
each of the 25 patterns. Table 10.19 shows the probability of
selection amociated with each pattern. if the patterns are drawn with
the' stated probabilities, the' probability of allocating an additional'
NI' to any cell will agree with the value in Table 10-18 and thus will
satisfy the' second restriction above. For example. the cell identified
as "Major stratum 2 in Delaware. Maryland. and the District of
Columbia" is allocated one PSI` in patterns 1, 3. 4. 5. 7. S. 10, 12.
13. 14. 17. 114..19. 20. 21. 23. 2.1. and 25 and zero PStis in all other
patterns. The sum of the probabilities of the patterns listed above
10.177 + 0.021 + 0.081 + 0.133 + 0.008 + 0.034 + 0.018 + 0,004 +
0.027 + 0.033 + 0.011 + 0.008 + 0.00.1 + 0.007 4- 0.004 + 0.001 +
6001 + 0.0011 IS 0.39:3 the' same. value shown in Table 10-18.
Similarly. it may be verified that the expected sample size' for the
state stratum identified as Delaware. Maryland, and the' District of
Columbia was 2.254: patterns 1 and 6 iprithabilities 0.177 + 0.077 =
0..254 i were allocated three PSUs. and the 23 either patterns were
allocated two PSUs. Thus. the expected sample size for this date
stratum es (3 x 0.254) + x 0.746i which equals 2.254. the marginal
value for Delaware. Maryland. and the. District of Columbia in Table
10-18. The actual method of generating the patterns is not discussed
in this monograph: but briefly, it is a numerical search for a single
solution from an infinite number of possibk. solutions.

Within each region. a single allocation pattern was st.lected by
drawing'a random number greater than zero and less than or equal to
one from a list of random digits. When the random number was
compared with the accumulated probabilities shown in the last
column of Table 10-19. the first pattern on the list with an
accumulated probability equal to or exceeding the random number
drawn was the one selected. As a hypothetical example. if the
number 0.6513 were drawn. a pattern number $ would he selected.

Selection of 208-PS(' Sample
Once' the' :ampl allocation to stratum cells was completed by
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Tabk Piobabilitie. Assigned to Controlled Seletain Patterns

Paper
ourke

Pallas tcevardated
prAshait.

Paws
whet

&um
petikabilke

Actuarialedfit!
0.174

IN*

0.177 13 0027 0.852
0.136 0.313 14 0053 0.905
0.021 0.334 15 0.029 0.934

4 0.0111 0.415 16 0.026 0.960
0.113 0.548 17 0.011 0.971

6 0.077 0.625 0.008 0.979
0.00s 0.613 19 0.004 0.98i

8 0034 0.667 2() 0.007 0.990
9 0.061 0.728 21 0.004 0.994

10 0.018 0.746 22 0.003 0.997
11 0.075 0.821 23 0.001 0.998
12 0004 0.1425 24 0.001 0.999

25 0.001 1.000

selecting one pattern in each region. the next step was to select the
assigned number of PS1's from each cell with a non-zero sample
allocation. Sample Pit's within these cells were selected with
probabilities proportional to estimated size tPPES sampling). Most
-PSUs were selectt,4 without replacement. but certain large-popula-
tion PSUs were allowed a probability of being selected More than
once.

The. selection of PSUS in a cell with working probabilities
stunming to two or more was performed using a method called
unequal probability sampling without replacement. Several prom-
dures2 an. available for drawing such samples: the method used for
the year 0 samk was a serial selection procedure which can he
easily programmed for electronic computers and is generally applic-
able for any sample size as long as the normal constraints for defining
the selection probabilities between zero and one are tret.

The PPES sampling scheme iiasured that thee probabilities_ of
ticketing PSUs within a stratum cell were proportional to the relitive
sizes of the PHU-s within the cell. Departures from strictly propor-
tional to estimated size for overall probabilities were due to the
disprtiportionate allocation to SES strata: this factor was already
reflected in the expected sample sizes assigned to each stratum cell.
The probabitity of selection for any NIT may be expressed as:
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Piui (Mit

It here
11 preehahiliq of selecting PSU- of cell -u.

Ptutt
net

prohabilit ele.-ctiny PSI "-k of cell-ii. gitea
allocation a to cell-n. and

Pint' a) preehahiliti that a sill alktcated to

The expeted samplt size for any 1,441.1.-is expressed at,:

%here

'Milk/ Linn)
Stiff

tt

E4ni Ftpeeted sample allocation to the Lell in repeated
sampling of the allocation pattern..
C%p4A.iCti sample allocation to the k-th PSU in the i. i-th

Siii estimated .tie measure of the k-th PSI' in I. j--th cell. and

S.
tt

.um of the estimated si/e mca.ures of :111 PSI'. in the i.

(Note that Etnijkl is equal to Pfuilk F when F.4nijk i is less than or
equal to on.)

In the Oes* of selecting the sample within a cell, it was
necessary to use working probabilities or conditional prohahilities
which depended upon the realized allocation to the cell as
determined by probability sampling of the' allocation patterns. If the
selected allocation pattern Lusigued a specific sample size a to a cell.
then the workilg probability for conditional probability given al was
xitrssed Ls:

Silk
INu

kik net
-al Min 1.0.a

Abu). tfet. conditional expected sample size. given a. was:
S-

1(ni n al
ik 6 -. a S

122
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ps.

Exam' of tiw calculation of the overall probabilities and
working proludiilities for different cases are shown in. Tahles 10-20
through 10-23. The first example (Table 10-201shows stratum 5531.
This stratum had possibk allocations of zero or one PSU under the
eontrolled selection procedure. The' prohahihty of allocating one
NU to this stratum was 0.563 (kw -Neu Jrsey-Major stratum 57
Table 10-131. The stratum contained two PSUs. Table 10-20 shows
the estimated size measures, the relative* size .measures: the overall
probabilities of selectibn, working probabilities for an allocation of
one PSU. and accumulated iwobahilities. Note that the overall
probabilities of se k.ction may be computed by using equation 10.2
with Eirtiji equal to 0.56:1. and the Wm of them; probabilities is
0.563. Working probabilities for allocation of zero PSUs to the cell
Mot shown 1 could he considered zero iq all eases, so equation 10.3
hokls when a is zero. The last column in the table illustrates the
mechanism for selecting the simple NET when the allocation was
one. random number greater than zero and less than or equal to
one ware drawn from a random number table and compared to the
accumulated working probabilities. The first PSU whose accumulated
working probability entry equaled or exceeded the random number
was selected for the sample: for example. if the random number were
0.4562. PSU number one would have beert selected.

Table 10-21 illustrates the calulatit;n of working probabilities
when the expected sample allocation is greater than one. In this ease.
stratum 5439 had a minimum allocation of two Nils (see -Pennsyl.
vania-Major stratum .17 Table 10-171 and a iwohahility of 0.616 of a
total alloCatiOn of three (see Table 10481. The overall PSU selection
prohahilities were computed using equation 10.2 with Einjj1equal to
2.616. The working probabilities were computed using equation 10.3
with a equal to two and three, respectively. Using equation 10.1. it
can he verified that the overall probabilities achieved by this scheme
agree with those shown. This can hty done by noting that the

Table 10-21/. t-qpotlictical E umplcof Sample Selection
from Stratum 5531

task. 11011 &bast theca U oda* pristbalit. .terourgsted
Pfti popsistioa %in probsloilig km allreatias seek*

magi of .dealer of 1 PM prabablit,

i 170..92 049 1 1 0.2766 0.4913 .0.4913
2 1 176.505 0.5(047 0.2gb4 0.50147 1.0000

Total X16.997 . 10100 0.5630 1.(!(1(1(1

4
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Table 14pothetical Example of Sample Selection
from Stratum 5439

Erase
PM

embre

t 1e
papplatias Pinnfreilkl

wiection

addimpsimbilitin,
Mg 4 Ars&

592.200 0.2198 0.5750 0.4396 0.6594
2 622,376 0.2310 0.6043 0.4620 0.6930
3 274.214 0.1018 0.2663 0.2036 0.3054

_ 4 4giAl98 0.1533. 0.4010 0.3066 .0.4599
5 M.074' 0.1400 03662 0.21100 0.4200

-6 209,406 0.0777 6.2033 0.1554 0.2331
7 205.998 0.0764 0.1999 0.1528 0.2292

Total 2.694.371.,_ 1.0000 2.6160 2.0000 3.000

probability that nii is two. denoted by PON = 21, is 0.384 and the
probability that n11 is three, denoted by P(nii = 3), is 0.616 and that
the overall probability of selection can also be expressed as:

hoot Pt uiik alt2tPtni- 2, Ptuijk 31P(nii 31

.Considering the first PSt' listed in Table 10-21. this becomes:

(No = in.4396) (0J1441 (0.6594) (0.6161 0.5750 .

This compares with the value shown in the overall probability
column. similar verification for the remaining PSUs may also he
shown.

The fac.t that certain large population PSUs ice* allowed a
chance of being selected more than once has been mentioned earlier.
The examples which follow will illustrate situations of this kind. We
have already defined the expected sample size for a PS1.1,.equation
10.2, and the conditional expected sample size given the allocation,
to the state-major-stratum cell, equation 10.4. The use for these two
eqziations will now become apparent.

Table 10-22 illustrates the allocation of sample PSUs to the two
self-representing PSUs which comprise stratum 5139 (see -Pennsyl-
vania-Major stratum 1" t. Both Nt's are self-representing since they
come into the sample with probability one. Also note that the overall

12.1
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expected sample size for self-remeet!ting PSUs (equation 10.2) Is
greater than one, as shown in Table 1022. The cell expected sample
size is 3.415 (the sum of the two PSU expected sample sizes) mid was
shown in Table 10-13 for major stratum 1 in Pennsylvania. Thus, the
cell is allocated three PS1ts with probability 0.585 and four PSUs

. with probability 0.413. (liven the yell allocation of either 3 or 4. tht
conditional expected sample size for each MU is computed, as
sho in Table 10-22 (equation 10.4). When a PSU conditional
sam size was greater than one, theorocedure used was to allocate
scam PSUs to the PSUs with certainty and to subtract the certainty

tions from the conditional expected sample sizes until the
dens were all less than one. Table 10-22 shows that, if the cell

tion were three PSUs. then PSU-1 and PSU-2 would each
receive one sample PSU with certainty. For a cell allocation of four
PSUs, PSU-1 would receive two and PSU-2 one. In either case, the
remainders are used as working probabilities to allocate the one
Temaining sample unit. The overall expected sample are for a PSU
may he calculated as:

Fie
dt-,

hPin hi .

where
h es the possible allocations to PSLT-ijk.

Fat example. in the case of PSI!-1.

11031

1RnO. It 2P(n. IPIn.
I t it

I -.1,12tho 2 oki .2)

2 nib 4)11tnii ptntf1 tile

10).156toi0.5s5) F 210.,s14tio.5t0i. Nox010040.4151
No 141.litti.41 55

1.S707

The overall expected sample size for psua may be similarly verified.
Table 10-23 illustrates the use of conditional expected sample

sizes for hinge PSUs which are not self-representing PSUs, but which
have a chance of being selected more than once in the sample. It may
he noted that De4U-2 of Table 10-23 has a conditional probability of
.0908 of being allocated two sample Ms. The overall expected
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sample sizes for th PSUs shown in Table 10-23 may he verified using
equation 10.5 and it may he shown that equation 102 also gives the
same values.

Selection of 32-PSIT Subaample
The methods used to sck'et and identify the total Wimple of 20$

PSUs, 52 from each region, have now been discussed. At this point it
., is neeetaratty to describe the selection of the urn- fourth subsample of

52 PSUs, 13 from each region, which were used as year 02 primary
sample. The one-fourth subsample of PSUs within each region could
have been selected by any equal probability selection procedure. A

-controlled selection procedure as timid to select the subsample in
each region in order to maintait some control of the allocations to
major strata and state strata.

Table 10-24 shows pattern 8 ;appendix Dl with the minimum
allocations from Table 10-17 added in. Assuming pattern S had been
selected, Table 10.24 illustrates the distribution of the 52 PSUs
chosen in the Northeast region by major and state strata. Thi' ---
controlled selection of a subsample of 13 PSUs would have heen
applied using the Table 10.24 data as size measures.

Table 10.25 shows the evil and marginal expected sample
allocations used to ;elect 1 :3 of the 52 Northeast region sample PSUs
with equal probabilities. Major stratum in New York had a
minimum cell allocation of two PSUs: all other cells had zero
minimums. Tables 10-26 and 10-27 illustrate one set of four
allocation patterns which might have been used to allocate the
remaining 11 subsample PSUs to gate and major stratum cells. Table
10.2$ shows the probabilities assigned to each of the four patterns

Table 18-24. 11,,pothetical Sample Allocation for the NortheaA
Region With Minimum Cal Altqcation Added

Vale
Qua= 1 2 4

Major .MW
5

Iwo!

Conn.. It .1.
Del.. SW . D.C.
Mask,
NJ_
N.V.
Pa.
Maine. N.II.. Vt

Total

0
0
N

0
II

1

0

16

0
2.
1

2
0
0

6

. 0
1-

1

0
3

0

a

0
1

1

1

2
0

5

;
0

i-
2-
N..

t

12

0

0
0
0
1

1

0
0

1

1

2

0

4

4

7

17

12t

51

Stratum 3 Ita% empq

128



Table 10.2. I-4pothetical Etpected Sample Sins for
Selecting the One-fourth Suhsampk in the Northeast Regius

411 10111111 2

Mairc `teas""'

4 5
Total

Conn.. R.I. 0 0 0 0 0.75 0 0 0.75

Del.. Md.. D.C. 0 .50 0.50 0.25 0 0 1.25

Ma, s. 0.50 0.25 0.25 0 0.50 0 1.30

0 0.25 0.50 0.25 0.50 0 0,25 1.75

N.Y. 2./5 0.50 0 0.25 0.50 0 0.25 4.25

Pa. 0.75 0 0.75 0.30 0.50 0 0.50 3.00

%1aine. Vt. 0 0 0 0 . 0.25 0.25 .0 0.50

Total 4.00 1.50 2.00 1.25 3.00 0.25 1.00 WE
Stratum 3 a 4% empty .

and the accumulated probabilities used to select one of these four
patterns. The number of PSUs in each cell of the selected pattern
tarter adding two to New York stratum I) would be selectad with
equal probabilities and without replacement from the Table 1044
PSI% of the proper state and major stratum. It may he verified that

the probability of selecting any PSU in the suhsample. giwit its
wirtli011 in the 205 NU sample (SI. is equal to 0.25. or.

Plii" t1.45 (1111 )

For example. major stratum 6 in Connecticut and Rhode Island was

allocated three PSUs in the 205 PM' sample. One is allocated to the

subsaniple with probability 0.75. If one is allocated. each of the
three initially selected have an equal probability. I /3. of selection in

the subsample. Thus.

u'iFt SI 10.751( 1
t1 2i

Similarly. major stratum one in New York contains 11 sample

PSUs. The subsample would contain two PSUs with probability 0.25

or three. NUS with probability 0.75 or:

tik
25ii

1-1
10."51i I ti 25
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Thus. it is: clear Out tiw expected sample size for each NU selected
in the stihsample is:

lin' hnijk)Plu. .S) -1)*25F.Anijk
(107)

Selection of second stage sampling units tcllusters of housing
dnitst within. each sample PSI! is discussed in chapter 11.

1 able 10-21t. Priihabilitics Assigned to Controlled Selection Patteins

Puttees
ssither prohibit* Kok!

0.25 0.25
0,25 0.50
0.25 0.75
0.25 1.u0

WORKS CITED IN CHAPTER 10

I it .1 it..en -Prithability Sampling with Marginal C.inrainti.: Iturnal if
the .Imertran Slat:eta-al ..1gssisriatirm. tiT% June 197ti,

2 P V. Sukhl'itine and H. V. Sukhatme. Sampling Thedor:t to( Surreys: With
..11frpltratifin. 2nd rd. Ame,.. to Iowa State titiveriiity Prem. 19:0.
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177

CHAPTER 11
-

THE HOUSEHOLD SAMPLE WITHUN PSUs

Developing the Second-Stage Sampling Frame

The first step in selecting the lionsehokl sample' within eaelt
selected PM' was ic determine the total number of SSlis in the
sampling frame for the PSI'. Then the secondary sampling,frime was
constructed and the SSE's of the frame were stratified by SES.

Secondary sampling units litSt'si were defined based on 1960
Census housing unit (IIE'1 counts for city blocks and enumeration
districts (EDsi. 1960 Census numbers of families for minor civil
divisions (MCDs1 and census tracts (CTsi. and 1970 Censits prelimi-
nary population counts for eounties and certain cities. The prehmi-
nary population counts were the only 1970 Census data available in
late 1970 and early 1971 when the year 02 StiVs wen. selected.

Special tabulations showing the' numher of families with annual
inccimes to than $3.000 in 1960. by 11CDs. obtained from the
Census Bureau. were ueed along with the same type of published data
for ('Ts to stratify the MCDs and CTs within each sample P511.

Determining the Average SS(' e
In order to determine the total number of SHUN in the sampling

frame for a NU. it was first necessary to determine the average SSU
size so that the approximate planned sample sizes shown in Table 9-3
(chapter 91 woukl he' realized. Estimates of several sample design
parameters (Tabl 11-11. from census data and from the year 01
household survey results, yielded an expected average of approxi-
mately 121.3 eompk'te'd packages peril:4V, or 12.13 per sample SW.
In order to have this expectation, the sample SSUs were defined to
contain an awrage of 6.014 persons 26 to 35 year of age. That is.

Ell It
12.13oung adult. ssr 6.0X.

(3.50)(.77:0(.4N)1.415)01.221

Tins meant that the average' sample. SSE' was defined to contain
16.52 occupied III'`. or 17.914 total (11.21

Mt It. 4:
h 0:4 1-111

ft
SSI . el sst ifs

th Its%1( 4141
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Table II-I. I- %peeled Yield of Completed PACkage
for The Household Sample

M4011 peramarirr.
FAtinotrd

War%

Number of lit per SS('
Proportion of lit % remaining after elitt.i sub.ampling of SSA %

Number of His per 551.
Proportiim of U. occupied

17.4X
01422

14.7$
0,919

Number of occupied HU% per SSC 11.58
Proportion of occupied lit %creene2 0.915

Number of HU% screened per SSE' 12.41
Number of adult per flu 0.1614

Number of age-eligible adult. per 551' -137
Proportion eligible for NAFP 0.9%

Number of eligible adult. per 5S1' 4.48
Proportion of taking package. 0.773

% amber of respondent. per SSU 1.46
Number of completed package% per reondent 1.50
Number of completed package per SSE' 12.11
Number of completed package% per PSI* 121.1

Total number of compkted packages 6.100

Average number completed per package 1.051

Table 11-1 shuns the expected yield of completed packages
irieed from the sample design parameter estimates. If all the sample
&mot parameter: were estimated accurately. the planned *smirk size
ref atiproximately 1.010 11.051 in Table 11.11 for each young adult
package Table 9-31 wouk1 he realized.

Cortgtruting the VW' Prime
In 1970. approximately 11.5'; of the total U.S. population was

ti tel yews of age and re-tilling in households. This percentage was

131



estimated for each NU using IMO Census population counts by age
groups and then adjusted to 1970 (see explanatiGns in next section,
before computing the number of SSE's (N assigned to each FR!. For
1960. the expression was:

t'nadiusted

(11.31

estimated PSI household population .igCd
desired at crags we of SSE

I970 PSC population) (estimated proportion aged 26-35
and in househokisi

6.44

(114)
For PSI in 19141.

Proportion aged 26-35 0
ki 960 PM proportion aged 26-15 )

and in households 0,1291

here
(i.1150 estimated proportion :.S1 population aged 26-35 7esid-

mg in households in 1970.0d

0.1291 estimated proportion of,t-.S. total population aged 26-35
in 1960.

Suppose the 1970 population.`of a PSI' %UM 12.353 and that an
estimated 10.81; of this popuLitym were adults from 26 to 35 years
of age residinc in households in.1970. Then, the number of SSEls for
the. !'tit' %wok! be computed as:

111 5,

W.35311.10,0
nadiusted

(OM

(Computation of the adjusted number..750. is explained in the next
section.!

Next. the population of each PM' was divided into "urban" and
-rural" based on the preliminary 1970 Census population counts for
cities with more than 2.1(K) population and on the county totals.
Population changes from 1960 to 1970 were computed for the two
areas separately and used to adjust the 1960 size measures (number
of families, for MCDs and ('Ti within the urban and rural areas of
each PSI `. The adjustment made allowance for the fact that rural and
urban areas may have gained or list population at different rates
from 1960 to 1970. Table 11-2 gives an example of how the
adjustments were calculated for a SOC 3 ,'SIT.

'faith' I i .howl the adjusted 1970 family counts for each M('I)



table 11-2. Urban and Rural Population Changes .

far a SOC 3 KU

Ana IVO Plea Ratio of
eapoiatim Poillaggiss dollar

Urban (cities over 2.50n) 30.917 25,742 1.2010
Rural (halawc of PSG) 11.436 10.015 1.1419

PSU total 42.353 35.757 1.1845

and CT within the PSU. The ratios of change in Table 11-2 were
applied separately to the rural and urban cumulative family columns
(Table 11.3) to obtain the adjusted cumulative family values, which
were rounded to the nearest integers. The -Total adjusted cumulative
families- were obtained by summing the rural and urban adjusted
values, and the -Cumulative SSUs" were determined by dividing each
total cumulative entry by 14.75 (estimated average number of 1970
families per HSU for this PSU and by rounding each result to the
nearest integer. Thus. the first MCI) listed in Table 11-3 was assigned
five SSUs: the second, eight: the third, seven; and so on. The table
specifies the 750 SSUs of the example PHUT down to the MCD and
CT levek.

Stratifying SSI.'s by SES
Five SES strata were formed by stratifying the SSUs within each

NC. The number of SSUs within each PSU in SOC strata' 1 and 2
was determined as follows:

unadjusted NSh - unadjusted N
. for h 1.2: Nh . for h = 3.4. 5 ,

8 4

where Nth is the number of SS17s in SES stratum-h. For PSUs in SOC
strata 3 or -4. equal stratum sizes were determined by calculating:

=
unadjusted N

5

(11.7)

Each of the computed Nh values were rounded to integers and
the total 5:Ws for the PSI was calculated

5

Adjusted N E
hh -1
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:
For the example in !()(' 3.

:144 5 111 91
.ind % %, 5 0

5 hi
The stratificlition of all Stirs by percentage of low-incomefantilles

(earning less than $3.000 per year' in 1960 was spet:ifietl by
an ordered listing of the 11(.1115 and (*Ts in Table 1 1-3. Tlw first 150
Stit's listed compris4. stratum one: the second 150.'41r:taint two: and
Not,n t Table 11- I

I
table II-I. Identification or %1( and ( 1.
((mufflin)! Selected Sample SSI s of a PSI

se%
It

Iteiside
404

trader
Vt.

Modes
esairt

%It 11

ie Cl

isst ia
%II ill
es 1 I

%dirtied
^11

4
6

122
xti

NI'
201

3Pla

407

47
29

1

I

,
,
1

4
4

5

5

1,

1

1

2

1

,

1,

1-150
1-150

151-ligl
151-14111

1111-450
101-450

451-6(10
451-6110

601.750
601-750

099
060

262
72o

141
;41

52K

547

713
'IS

11
9

19
19

19
19

19

19

20
20

Q

9

546
546

546
546

546
446

64
64

Thl first two substrata within each S(X' 1 and 2 MI were
purposely made smaller than the other three substrata to effect the
ovenampling of the areas containing the highest prorortion of
low.ineom families 'i.e.. the low SENt. The five' substrata within
each PSI. in StX' stratum 3 or were defined to be equal in size
since the low SEN arvae had been oversampkt1 at the NU selection
.tage.

hod talk. the 551's within each MCI) afal .CT we're' defined
not tater, when a particular Mr was seleeted,

it was neeessary to define the 551's in the' MCI) or CT containing the
selected 551. and further. to identify the %elected 14511. One' of the'
-adtantm:es of mull wtag sampling Li that the sampling frame must he
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developed only for the portielibe of the frame selected at the various
stges.

Selecting the Sample SSW

From each of the five SE$ substrata within each selected PSI t,
two 441's were setts-test with equal probabilities and without
rvplaeement. Within- certain large-population PM's, which had
positive pmbabihtles of being selee.ted in the primary sample more
than once, the MCI's and CTs were !ratified in the same manner as
all of hter sekwied PSt's. but larger samples.of SSUs were seltyted.
Suppose a large PSI' had Probabilities P1 and P2 of being selected
()twee and twice', re'spective'ly. in the year 02 primary sample. If the
NU wax' selected once, two S5Us would IMP been selected from
each of the five SPA suhstrata within the P5U, but if selected twice,
four 551's would have been selected from each.

Table 11-1 shows two random numbers (chosen from a random
number tablet for each SKS stratum of the example MU. The MC Ds
and ("Fs containing selected 551's are identified from the frame
listing flat& 11-3 t: thus. the fourth- random number, 220, indicates
that the. 220th 551' tin the frame listing of 750 Who was selected
and that it IS the troth of the 546 5S174 located in MCD 19.

To identify -the. selected 451' explicitly, a listing of all 1960
Census enumeration districts t EDO and blocks within MCI) 19 was
prepared from l.fulls El) microfilm and block statistics publications.
The numbers of Ill's for each ED and block in 1960 were listed and
accumulated as shown in Table 11-5. The computed average number
of 1960 111's per 451' was used to determine the cumulative SSI/s:
that is, the average number 4151453 computed. or 8,656 546) was
divided into each entry of the' umulatwe Ill's column. Each
quotient was rounded to the nearest integer. In Table 11.5. the
selected 541' was the 17th Mr of the 23 551's in ED 5 in Nit'!) 19.

Similarly, all selected 451's were identified down to the ED or
block level. The ED or block containing the selected SSU normally
contained several other ~.tit's which were not in the sample. Census
and other mapping materials used to finally identify the sample HSU
and the field procedures used tee identify the households of the
se4ected Stil area discus shed in the next twee seetom.

Identifying the Selected 55th

Dettnttu in of SM., and Segments
The ulentified Elk and Works containing each selected 451'

I:simile contained several other 551's which WM' not in the sample..
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Table 11-5. Listing eirSSU. Within MU) 19
Ins Keck and Enumeration District

Oise*
as 1- 11

ear
III .

4 siolati.:
-lit

t sortisi
t

%Arad

262
.% 240\

221

262
502
723

17

32

46

4 27x MM 63

5 366 I 367 146 X0

6 264 1631 103

. . .

. . .

. . .

4i1 4014 X403 530 Ile

41 241' X651 546 .10

42 5 X656 546

A defined area of land I ,ontaining one or more SRN. including the
selected SSU. is called a segment. A segment is an area within which
a field interviewer conducts the assessment. Each segment has an
associated sampling rate. 1 /K. where K is the number of SSUs
assigned to the segment. Segment identification can he considered an
additional stage of sampling, but it was not in the National
Assessment sample design.

%Then an ED contained fewer than six SRN. including the
selected MU. the entire ED was usually designated as the segment.
An El) which contained six or more SSUs was subdivided. based on
the lit's counted from the HU culture shown on available county
highway maps. If ED 5 (described in the previous section and in
Table 1 1-5i is subdivided into six areas (each with identifiable
boundaries,. if the counts (shown in Table 11-Bt were made for the
six areas. and if area 4 coistaining sewn SSUs (including the selected
fourth SR! of the seven) was identified as the segment. a sketch and
a county highway map showing the boundaries of area 4 and the
as+o sampling rate. 1/7, would he prepared for field use.

Blocks and Ens which could not he divided into areas were also
designated as segments. and sketches and maps were prepared for
these segments. as described above. Thus. each field supervisor
received a sampling rate and a set of mapping materials (mm which
each segment could he defined.
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'rat* %%L ' I !kid in I-1)S k-lce..e. Iktened
t'ount

%rya

1

4
5

lH ressiskal
am e..

.#

45

20
12

seseetsoic
III

1.0

112
14)5

215
am 11

oftgaiisr
611

Om_II.

!wird,/
.0%11

17

OMB

held terutsIng and taxiing
The' fiek1" supervisur"; preliminary visit to each *figment miliar-

meet him with the area and enabled him to ,Recite' whether or n it the,
se'gme'nt contained more than 7 fit':. Segments containing or
fewer 's were' iited. list. which described all IW! within he
segment bounektries. was wmteled systematically at the' 1 K rate
identify the' lit's belonging to the' selected

Segments containing more' than 75 IlUs were divided by the field
supervisor before he.' listed them. First, the field staff cruised the'
segment area in an automobile to make. rough count of the' number, \
of firs on each street within the' segment and to show them on a
sketch t figure 11-1 t. Next. the' segment was divided into several
suhselonents or parts. Each subsegment was required to have'
recognizabk. boundaries. Ideally. the number of :ialisegments was
approximately equal to the' number of SS!': assigned to the iiegment.
Then. the subsegments were numhenid and listed on a sheet of paper.
SSl's were assigned to subsegments. and one' of the' suhse'gim'nts was
wriest ed.

Since the example. segment (Table Area t i was judged to
contain more' than 75 Ill's by the fiekl supervisor. the' segment was
cruised and divided into three' ubsegments. Table' 11-7 shows the
hypothetical cruiw counts for three' subseitonents. the assignment of
:even MI's. and the selection of subsegment : thy a random number
from I to 71. A new sketch was then prepared for subsegment 3 and
this area was listed.

Figures 11-2 and 11.3 are examples a a segment sketch and a
completed segment list of fit's. On the sketch. single-dwelling units
Weft' indicated by X: and multiple-dwelling units were shown as
boxes containing the number of dwellings in the' building. On the'
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14101Fir 11-1. EAdtlipit ketch of oui*x count.,
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Flipme 11-2. 1..vtamplf if 4 %fitment ketch.
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Fiore 11-3. (continued) Etample of ucompktcd list of IfUs.
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Table 11-7. Stihsegments Listed in Area 4 of I'D 5.
Defined From Field Cruising

t ruler t sow t suelatie It t surdatbr Lades
abegisrae at lit III VA Owisket

i ++.... > I.. 4

45

lists: the' tiffs were sampled systematically with a random dart at
the rate of 113 since subsegment 3 was maimed three Wills in Tattle
11.7: the circled numbers indicate' the fills in the selected HSI'.

.rrtra Mau:amply.%
(kvasionally, a selected .V41' contained a wry large' number of

lit's (e.g.. a newly constructed apartment house or tkanet pick t. It
Wass not considered appropriate' to include' in the sample all the tills
contained in largth-growth or -surprise" Stals due to the cost for
carrying out the amessment of a wry large number and the' reduction
in within-SSE` iariante'. When a selected HSU contained 40 or more

extra subsampling was performed and only a part of the' 6141.1
was surveyed. Table 1 I.$ shows the rate's used to sub sample the
-surprise- SS1's and the' range' in the number of Iltis which we're
actually surveyed. The' suhsamphng was effected by adjusting the

IA* i Wt. Sampling Rates for I stra Sahsamplotr
if Large 5S1 a.

Strakev
( III

Is %Id

0 to .39
41) to 79
lift It' 119

120 to 154)
1611io 199

Properties
of sea of 111

mingled

All 0 to .11)
2 20 to 40

1 I 26 to 40
'4 30 hi
5

40
to 40
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rate for the listed segment for subsegmentlthat is. by multiplying
the previous sampling rate for the' segment tor se'ulkk'gtRnt' ntl by the
appropriate column 2 entry. Incorporation of the value for extra
toa:lit:ling into the weight ealulations nsi discussed in chapter 13.

Identifying the Sample of Eligibles

Ihnexchfild Sereening PrIk'edUriN -

Field interviewers called at each of the 11114 Identified in column
3 of Flow 11-3 to complete the hst ccf eligihle respondents living in
the lit' and to .administer package's to the eligibles. The llousehctld
St' Teeming Questionnaire t Figure 11-.1t and the -Neighbor Question-
naire t Figure 11-5 t wen. used to reconl the results of the household
ftereening. The front of tits' household questionnaire was used to
record the' results of each call: the' back was used to determine a list
elf persons eligible for assessment and to record the additional calls
made to administer package's and the' final mutt for each eligihle.

If a competent respondent was at home' for the first call, the field
niteriwr attempted to complete the Household Screening Ques-
tionnaire and to administer packages- to all eligibles who were there.
If either no one or no ompetent respondent was present. up to three
additConal calk. we're made to complete the questionnaire: The
inturieuer made' the second call between 61.30 and 9:00 p.m. or on
Saturday. If the qv terpeared to be vacant or if no ene was in the
howiehokf on either the fmt or the second call. the interviewer
vontacted neighbor: and completed a Ne'ighhor Questionnaire., .-

Up to two calk on each of two neighbor: were made to complete'
the' Neighbor Questionnaire'. If the' -neighorho verified that the IIU
was vacant. no further cans were made. If the' 1117 was not vacant, the
information collected from neighbors was evaluated to deride on
further actions: that Ls. if it arpeared that there' were no eligihle
persons in the' satin& househoki, no further calls were Made:
however, if the neighbor's information was incomplete and there -vas
a possibility that a house-hold member was eligible', additional calls
wen. made.

A rompetent respondent (member of the 1115 judged apable to
pravide reliable in of at least 17 years of -fie' was asked for
the name and birth date : each resident that was 14 years of age or
older. This information as recorded in part C of -the questionnaire.
If the' respondent seemed unsure of a birth date, it was verified with
the resident. Individuals born-from Apnl 1935 to March 1945 were
identified as eligible *dung adults and listed in the househo'd
questionnaire !Figure 11.4. part DI. Questions about school enroll-
ment in March 1970 and January 1971 were asked for MI memhene

Ili



3100111AV UO3 ing 

'3J1r11114)11ganO pictipmini vio *UM% .1 1.-1 1 Aoki 

ro 

IND 

IND 
IND 

A. 

4 

4 
10/ 

M 

4). 
.3 
Ia 3. 
to, 

Y 

'7 
;:r 11I 

=iv 
16% 

ist 
411. 

7," 

i - . aghtiftait 
E 411 

g. UM, 

P/0 11.1. 

UM, 

UM, 

1 

elo V# ispe.v - '4 
rte is 

imp r 
+ 
. 

- 
.7 

OD 

.4 IND 

i AND 4d 
OD 



1 1 14111114111111111111111.11111111 t1 fi1 1 i1 1 11111111111101 i1 1
1

1
1 1 1 11 1

I IIo
R

at .04
go

4*.s.
js

a
s, G

ael%

I

4f
.

I
m

e
'IL

A
.,

IP. i -',It
1

elf
44,1g s "

ivite.
L

A
. A

,
.14t /44*

' T
. 4%

Iv 111
R

41,* f
,11. i 44 14 11 1%

*
.4.4.

IS
"0

S
;I)

IS
"X."'rl

II I

or.
;

...of.)4,1

'

grtrireenly



. .A1 A -1 011:.1 f 1311 A I 1.111A1 MIA:RISS

1 ;11t4.!...1.1k!

liouet.

AA/Lite441 4 S :41 / n

s-'011/
'4...2 I

.1 t re-t .1- "1% ity/

4C414:1!/ L. !./

I. it I -; t ..'. r (woe it 1.. t !. . At te ,f b.:plc

- :t

; - . t .te e.. Lit Li :I. 1... .s1 /1-41.11,ild:

a"... . ft.* di 1

; 4r -1.11 tea.:

: NrS1! I.11 I:. V.AL.Atii.)

A4 ie.. I. ea. r. I !. Mt 1 An

'IC K. ! Aa .4 rt 1.... I / 14. :41 %.444/11 4 Aktel.1.A ..1.; A SAI lin.V1191-
is: .1 Att.t4 1 iA.1k.ii 1.0 V.It.tqfli A MI.Miti k 4F Iit&

V.1 i Ai !..!I L4k. Atiti: to .II tilt.
'.1-"A. : *.- : ! :4 :.t ! : MI UsI1i, AkiiI'S 1141. . Vor," !"1 ..?1: 1. tit (.0.e1itt11 IAL.
ilk ! ; ; : 1`; e A.:. .1;L:4 1: III. ht AltC1AI.

Nowt 11-s. Litample of Neiphhor Questionnaire.

150



41.r -..r Lie L.1 ptstaLtst .I.res 1!retr.

' e Vs'

I

..r-LAtc:r ! !e

el ! i t

r : e - '

l'er. t. .1

;Apt

«Ig,.

Inter ::. tt

:t .

It t .A Awt t
'

! .1. t it !1

i..

- elf"' a

r . (.at !' -t
te.t 1124t 'I

Ic-

..71' . AI :t X : in I

r"

4

j

ilitife I I-5. Norm/turd) I %ample of tierghhor Questionniore.



horn from October 1952 to Septemhee 1953 and from October 1953
to September 1954. respectively. to determine eligible out-of-school
17-year-okls to he listed in the househokl questionnaire (part CI,

also 1.
After all eligible respondents of the 1111 wen listed in the

questionnaire. up to three-additional calls Wert` Math' for each eligible
in ~attempts to administer packages. Each was given the
option of completing one. two. three, or four packages. An incentive
payment of $5 per completed package was offered to respondents
agreeing to complete two or more. Respondents who were eligihle by
age but either physically or Mentally handicapped. non-English
speaking. or illiterate were not classified as eligibles. The household
questionnaire is the record of the final results-the sex, race,
packagetsi -completed. ID number, and amount of incentives paid to
each age-eligible respondent.

Alt refusals, problems, and other cases of nonsreening ar
noncompktion of packages by respondents were held by the
field interviewer for the field supervisor. who reviewed the situation
with the interviewer and suggested appropriate action.

Special R u lex
Several special procedural ,anteing rules were applied during the

survey!
1. Vacation cottages and homes which WM not pi rmanent

residences were coded as -111's occupied by persons with
usual residence. lsewhere.- No eligibles were assessed from
these.

2. Eligihles of structure's or parts of structures identified by the
U.S. Census definition as group quarters thospitabe.
dormitories, rooming or hoarding houses, hotels, military
barracks, or rest it utionsi were not assessed: however. eligibles
belonging to the household population but residing in
structures used primarily for group quarters were included.

:l. IlUs missed in completing the' segment list were added to the
end of the list, but included in the sample only if they would
normally have been listed immediately- after a 11U in the
sample.

1. The reference date for each Ill' was the date the household
questionnaire was completed: thus, eligibles moving into or
out of the lit during the survey period were included or
excluded aceonling to the statuson the date the MI was
surnd.
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NAEF YR 02 ADULTS

INTERVIEWER 115 SERIAL NO. 1

PACKAGE ID NUMBER 15009

PACKAGE NUMBERS 3-6-4-5

Muff 114. Ftampk package asiNignment label.
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Assigning Packages to Respondent

Field interviewers attempted to administer as packages
to all eligible young adults and out-of-school 17-year-okls in all
M'41411%1. sample HI's.

There were six different imekages for adults and 12 different
(me% (der 17-year-olds. Each respondent with assigned four packages.
The order of administration was indicated by a package assignment
label sinular to the one in Figure 11-6. The label indicates that the
find adult respondent assessed by interviewer 115 was assigned
packages 3. 6. and 5. in that order. If the respondent agreed to
comph.te two pack:wes. he would take package :1..first andpackage
secoml. Each field interviewer had entelopes with package assign-
ment labels attached for each of the two age groups assessed. and
each envelope contained the. four package's identified. on the WWI.
The intenewer used the package sets in the order indicated by the
serial nundrs on the Wk.'s.

The .ix sets of four packages. showii m Table 11-9. were assigned
to adults with equal probabilities. The 9:44% were balanced. That
each of the .ix ilavkage+ was included in four of the six sets and fence
in each of the four positions.

!able. I IA. Package:Sets Asigned to Household Are Groups

Pacaag
main

41
a.

1 am* aglab.

ItaiLter
maillge

44
q160.

the -al.biloggal 11/-}a er-ahk

Package 44
senther a.

1 14-1-3 1 24-940 7 4-10-24
1_ 2-4-1-1 1 1.744-11 s 12 -t - {-6

1 t-ti-4- A 6-12-.1-5 9 11 -1 -7-s
4 4-1-S-6 4 4-9-10.2 10 111-24-9

5-2-6-1 5 X-11-1-7 11 7-5-11-1

it 6.1.1-2 ce 5-6-1i-3 12 3-5-4-12

The 12 packages assigned to 17-year-okis Wert' grouped into three
baste .44i ref (Our packages each. Basic sets were constructed by
ehoosing pack:aws to minimize the duplication of exesrciires within
each basic set. Four permutations of the package numbers of each
basic .et were constructed. The 12 package sets and the order of
administrations are shim n in Table' 11 -9.11w 12 were balancvd, that
is. each package was included in four of the 12 sets and once in each
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of th four papal IOUS. 11w 12 sets wen. assigned to out-of.schnni
17-yearoki, with equal pnlitaitilnies.

WORKS CITED IN CHAPTER 1.1
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CHAPTER 12

YEAR 02 HOUSEHOLD RESPONSE EXPERIENCE

General

The year 02 household survey response in terms of completed
packages exceeded expectations by approximately 19% for young
adults and by 74(.7- for out-of-school 17-yearolds. The greater
response was due primarily to higher household screening and
package administration rates and to completion by the average
respondent of more than the 3.50 packages expected.' Table 111.1
summarizes the response experience for the two age groups: the
average packages per respondent exceeded the 3.50 expected
packages by 10.3% for young adults and by 12.0% for 17-year-olds;
the expected numbers of completed packages agree with those
established when the sample was selected (Table 11-11. but they are
Approximately le; greater than the preliminary planned sample sixes
(Table 9-30. The overall completion rate was 5.2% higher than
expected for young adults and 352% higher than expected for

--out-of-school 17-year-olds.

Table 12-1. Comparison of Household Survey Response
With Expected Response. by Age Groups

%amide deiga parameirt
ersg

Etxpected

abb.
Clui-ogichmig
17-tewahle

Actual %pod 4~1
Househoki screening rate 0.915 0.991 0.915 0.991

Package administration rate 0.773 0.751 0.773 0.965

Overall completion rate 0.707 0.744 0.707 0.9%
Average packages per respondent 3.50 3.K6 3.50 312

Total completed packages 6.306 7.743 1K7 325

Sample sem for each package 1.051 1.246 15.6 27.1

The expected numbers of completed packages are compared to
the actual survey experiences in Table 12-2. The sample contained
more housing units (Mist than expected but fewer eligible adults per
HU. The loss of sample Ms from extra subsampling in very large
SKIN was less than expected. based on previous experience. The
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Table 12-2. t alculatin of 1-.pected Number of Completed Young
Adult Package Compared to Actual Sumo Revothe

%dm* aratrairft
Pre...woe.
trailer%

Weal
tarot"

ewe...ram

Number of 11U% per SSL 17.9$ 114.47*

Proportkm of HU% remaining after etra
utteeampling of SS1.!% 0.X22 0.922

Number of HU% per SSL 14.7x 1701
Proportion of HU% isccupied 0.919 0.926

Number of evecupted ill's per SSU 11.5$ 15.7a

Proportion of occupied HU% screened 0.915 0.991

Number of Ilt ts screened per SSU 12.41 15.64

Number of age-eligible adult% per H1' 0.114 0.327

Number of Jgc-eh t.ihic adults per MU 4.57 5.12

Prportion eligible for NALP (1.9% 0.969

Number of eligible adults per SSt 4.414 496
Proportion of eligible% taking package 0.771 0.751

`umber of respondent% per MU 46 1.72

Number of completed package% per re pendent 1.to .86

Number tf completed package% per SSE: 12.11 14.17

Number ofe..-ompleted package% per PSU 121.1 143.7

Total number of completed package 6.306 7.473

Derncd (1703 : 0,9221

proportion of 1 It 's which we're occupied and the proportion of
ilersons 2f to 35 yeam of age. who were eligible were apiwoximately
equal to the estimated values.

Thee remainder of this chapter contains more detailed year 02
herusehold survey response data.

Field Cruising and Listing Response

1:11,1(1 riedure, for cruising. listing, and suhsegmenting were
discussed lnfly in chapter 11. Segnwnts containing more than 75
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HE'* were mused and subsegmented before listing: segments with 75
or fewer were listed dtretly, without cruising or sutwiegmenting.
Since cruising takes less time. than hating. a saving was effeted by
cruising the large segments. !selecting a subsegment. and listing only
the Ws ?whinging to the. selected sulssegment.

Table 12-3 shows that 56'; of the. 520 segments in the year 02
household survey we're cruised and Subsegmented. Of the. 67.1.11
II Us. an averata. of 230 per segment was counted In cruising the 293
mitEntents. Table 12-3 !shows that 2$ segments contained 10 or mon.
111's pe-r SSE' and that additional sub:sampling within these 28
segments resulted in a loss of 7d5 Ill's mot inluded in the survey).

Tahk' 12.1 shows the results of the field listing ref sample 1111s in

the' 520 segments including 227 segments listed directly and 293
subsegments listed after the segments were cruised and subsegment-
ed. The 293 averaged 1.5 SSE's listed per stassegment. and the 227
averaged :1.2 Siit' per segment. .1 total of 1.159 SSL's containing
16.873 111's tor 32 per segment. on the. at wen. listed in the
520 .segments.: 8.993 of thew were sample 111'4. and 157 additional
sample Eli". were found during the househokl screening. to make a
total of 9.150. The. 157. were. Ill's which were missed when the fit,
segment list Was completed. Only those. which should have been
listed immediately after a sample III' wen. included in the sample.

Approximately 7.8'; of the Ill's in the 520 sample SSL'S were
lost due to the extra subsampling of large SSE The' estimate was

computed as 765 t 7 65 0.078. using data from Table's
12 - :i and 12.1.

Household Screening Response

The field interviewers called at e'aeh of the 9,150 sample slits and
attempted to complete household questionnaires telisiussed in
chapter 11 t. .1 total of 292 of the. 9.150 sample III is wen. businesses.

vacation cottages. and other units classed as nonhousieg units: thus.
8,858 111'. for 17.03 per segment. on the' ateragel e-eree in the'
sample. There were 655 vacant IlUs and 8.203 occupied 111.3s. or
15.78 occupied sample 111's per segment. Tabk. 12-5 shows that
screening Witte completed in 8.131. or in 914.1`;. of the occupied
sample 111!s. Of the n'maming ex.cupied 111.1s. 214 refused to
eoesperate. 3 contained Me competent re'sponde'nt. and at -11 MU no
one was at home for four or mien' calk. The' household screening rate,
cef 99.1'; was considerably higher than the e.xpected rate. 91.5q. The
use of the' Neighhitr Questionnaire information eontnhuted to the
higher screening completion rate and reduced the number of
callbarks reciutretit.ee chapter 111.
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UM, Re milts of Cruising and Field SuNettmenti4-

&Om
aid

MM

%ere airest (*nuke etas
.4-4;6;:

1e. at M per
111 willow

Ewa. lidwutOiap
%a. %a. d
of Ht

MO km

laud tutul
it Percent

ratilter
cambia

ample asked

Niortitcn.t
SOC 1 Si 35 70 8.209 235 0
50C 2 21) 15 75 4.147 276 42
SOC 3 40 _1, -. 614 7.180 266 5 133

50C 4 20 12 60 1.774 148 44

Total 130 t44 6K 21.311 239 219,
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table 12-S. Results of Household Screening
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Package Administration Response

-As shown in Table 12-6. a total of 2.660 adults aged 26-35 won.
klentifie in the' 8.131 screened Ill's, an average of 0.327 age
eligibles per screened III'. .t total of 83 age eligibles were classified as

because they were itinerate. did not speak Eng It.h. or wen.
physically or mentally handicapped. It should be noted that the
seven iiiiterate Inimreaders I were. only thaw who mentioned that
they could not read. No respondent was asked whether or not he
maid read: a number :ef those' classified as refusals may have been
nonreaders. The remahnng 2.577 (96.9'; of the 2.660 age eligibles)
were considered eligible for the assessment. Packages MTV admtnis
tered to 75.1'; of the eligibles. 20.1'; refused to take package's. and
1.8`; were' not at home on four or more calls at the IIU.

There were 90 out-of-school 17-year-olds identified in the 8.131
screened III'. Ian average of 0.011 age eligibles per 11U). Eighty-three
of the. St; eligibles completed package's (Table 12-7

The average number of package's per respondent (Table 12 -8I was
3.St; for ;iehilts and 3.92 for 17-year-olds. both far above the 3.50
extected. 'I he higher averages are attributed to the incentive's offered
to respondents.

Package Assignment Response

The package' assignment prvesture (hapter I I1 was designed to
allocate lqekages to respondents with equal prohabilitioi. The
scheme' had to take' into account the fact that the respondents coukl
take tine. two. three. or four packages. Table 12-9 shows the number
completed for each of the six adult packages and for each of the 12
out-of-school 17 - t'e'ar -tall packages,
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1 able 12-e. Results of Package Administrations to Young Adults*
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164

of



. Table 12-7. kmult. of Package Administrations to Seventeen-Year Olds
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CHAPTER 13

ESTIMATION PROCEDURES, HOUSEHOLD SAMPLE

IntroductiOn

National Assessment estimates of they performances of popula-
tions and subpopulations on specific exercises are based on the
responses of perc.oni, in the probability sample of a particular
population or subpopulation.

The population parameter. P. for an exercise is defined as:

P , (13.11

whew X. the' denominator. denotes the total number of subpopula-
tion members and Y. the numerator, denotes the number of those
who would answer the exercise correctly.

In year (42. the procedure' used was to estimate Y and X by Y and
X. respectively, and then to estimate' P by P:

X

This estimator applied to a stratified sample is called a combined
rativlaimator. If otter biases. such as those due to nonresponse, are
ignored. unbiased estimates of Y and X can he obtained. However.
the combined ratio estimate. P for P. is biased' due to the covariance
between P and X: in mot relatively large samples drawn from large
populations, the covariance is negligible.

Estimation at the Primary Sampling Stage

To discuss the relation of the expected sample sizes for psys,
Et thik i. to the estimation procedure without discussing probabilities
of selections related to later stages of the sample selection, two
constants or parameters associated with each Ptil./. uijk, must he
defined. For the P. described above. the parameter Xijk is defined as
the number of subpopulation members in PS1J-ijic. and v. as the
number of those who would answer the e-xercise correctly. The
population parameters. X and Y. may he' expressed in terms of Xijk
and ijk
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x - E E
k 1

and

R C Nu

E E E vi ik

where the summation is owr it major strata. C state strata. and
PSUs within each 41111-4. Them. asItiwettsions are valid even if Nq is zero
for some' cells.

If the Xiik and Yijk we're ohse rued for all eligible respondents in
each slimpk. PSI'. unbiased estimates of X and Y could he
congructed as follows:

kXiik n' Y.v- !Lk ilk

5C

Eli; and E h. 7.:(n..ijk j k ijk

ii.j.kk (i.j.k We S. (i 3.41

where n ejk equals the number of times uijk was selected in the
52-P4U susample, S'. and F%tn`ijkl equals the expected sample size
for utjk t tNuation 10.7. chapter 10). Consider the expected value of

X. WO.

ti . E E E x
k ) 1

e j k ijk

-E E
k

1

Fin'--

= X .

F ijk ijk

since the n'ijk anti areare indepernlent. the Etn'ijk ) are fixed
constants.- and the' summation is over the elements of the frame.

V.
Since only a small sample of all eligible respondents in each PSU

participated. it was necessary to estimate Xijk and Yiik within each
!NU. Details of this estimation proce'dun' are discussed-next.
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Estimation of PSU Totals

For each sample. NU. estimate's of Xlik and Yijk were needed in
order to compute.:

)
ti )j.kk

j k
(i,j.k it Ss

The equations used to estimate the Xi* and Yip( values we're':

e -

and

5 N..
-E-7 x ijkhnn" 1,11-1E E P..m n

N.
LL./ Y ijkhnn_A

IA h.- E E
ijk/ m. ijkhnno

where
= number of SSC% in secondary stratum-/ of PSU-ijk:Nijkl

%id = number of sample SSUs in secondary stratum./ of
PSU-ijk:

Xijk/mn = I if eligible-n of SSU-m of sevondary stratum./ of
PSU-ijk belongs to the subpopulation. or 0 otherwise:

Yijklmn = I if Xiikimn is I and the ijklmn -th eligible correctly

answered the exercise. or 0 otherwise: and
p..
ijk/mno = the probability that the ijklmn -th eligible is assigned

package-a.

The prohabilitY. Pijkhnnit. of assigning package-et to sample eligible.

..

ijkhnn was equal to
Cij

6
khnn

for young adults and for 17-tear-

olds *here Cijkinin equals the number of packages eligible.ijkhrin exnn.

pleted.
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Adjustments for Nonresponse

The protedurrs described so far assume a complete response at
all Stage! of the sampling design. Approximately 1% of the sample'
housing units (lIt'st we're' not screened and approximately 25% of
the' adult eligibles did not complete packages {chapter 121. Approxi-
nudely 7.$' of the' firs in the' sample SRN were not surveyed due
to extra subsampluig of large-growth S$Us.

Nonrsponse adjustments we're' made' at the' SSU level for extra
subsampling by using the factor Aijkim. the proportion of the HUs
of SSr-ijkinin remaining after the extra subsampling. The factors
S' lam the proportion of occupied housing units in SSU -ijklm
which we're screened. and Rohn. the proportion of eligible adults
completing one' or more package's in SSL!-ijk/m, we're used to adjust
the' young adult estimates (equation 13.6) for these kinds of
110On'spt fuse.

Tlu fmal equations used to compute iiijk and i*ijk for adult
exercises were:

1 X..kinin
i '"1!ii- E

1

9Xi
P..

/ 1 nifici m ' iiktinSiikitnRijkim n ijk/inno

and i I ;11)

V..5 1;0/
I

,

I --n
A

ki m 'Aim' :Aim R Ptikfm n ukngt

For the few 541's with no responding adults, the S- and
R-adjustment factors we're' computed from weighteld sums of data for
the zero-respondent SAL' and a nearby MU which had some adult
respondents. For out-of-school 17-year-olds, the two factors were
computed at the' SOC level within each region, rather than the $SU
level. since the number of respondents was very small. Other
adjustments we're needed for 17-year-olds since several other sampling
frames were sampled and since 18-year-olds were also sampled.'
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Survey Weights

The estintator. 1'. u.e41 to estimate for atlult 46%64-ises
may a1s44 14 t ntteti with weights. Wijkittiik,. as:

%here

ttkitnn,,

' V V S. %

ammo

k / ttt n
tt

V. %. V S. V Xnkintn.e
k nt it

n
1/16 Ilk/ -

14W Ittl. "Ilk/ %Want Want It tikini

It/ tin, (term the Wilk/mita values are the survey weights. or
t.xlianilim fact, tr. These weight' depended on the selection prolialid-
tir.. tile tionr.ponse adjustn ents. and the method of etditnalkin.
EqUaltott% IittItair 1:6.7 and 1:1.8 may he written for the estimator
anti thee wiIghti. used for out-of-shool 17-year-olds.
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APPENDIX A GLOSSARY

ACCUMULATED ALLOCATION. Cumulated sum of allocations to
indivulual units.

ADMINISTII AT1ON. The act of administering a National Asstee+s-
ment park: gte I iftkIkiet I of exercises to gin or more individuals.

ADMINISTRATIVE UNITS. Geograithic areas such as states.
counties, school districts. etc. .

AGE ELIGIBLE. An individual who meets the age definition for
one of the National Assessment populations: 9- year -okls, 13-
tear- colds. I 7-year-olds. 2ti- 35 -year -olds.

AGE-K ENROLLMENT. Ntnnber-of enrolled students of age-k.
where k equals 9. 13. or 17 years.

AGGREGATE ESTIMATE. Estimate for a combination of smaller
groups for which estimates have been modiiced.

ALLOCATION. Apixsrtionmnt of a total sample size to various
parts of Hu. population. (See FINAL ALLOCATION.)

AREA SEGMENT. In area sampling. the total area under investiga-
tion is divided into small subareas or segments, which are then
sampled.

ASSESSNIENT. See NATIONAL ASSESSMENT.
ASSOCIATION RULE. In sampling. the rule specifying which

observational units are to be observed in connection with the
selection of a sampling unit: e.g.. students attending a school are
associated with that school.

AVERAGE SAMPLE SIZE. The average sample obtained per
sampling unit selected.

BUICK. Normally a well-defined piece of land. such as a rite block.
The U.S. Bureau of the Census published block data for all cities
of 50.000 or more populations in 1970 and for other areas that
have contracted for block statistics.

BLOCK GROUP t BG t. tSee BLOCK.) A combination of contiguous
blocks with an average combined population of approximately-
1.000.

CELL. The smallest unit of a table. For example. a two-way table
with 5 rows and 7 columns contains 35 cells t5 x 7 35).

CENSUS TRACT (Mt. Small. relatively permanent areas into
which large cities and adjacent areas are divided for the purpose
of providing small-area statistics. The average census tract
contains approximately 4.000 residents.

CLUSTERING. The process of forming groups of sampling units;
National Assessment clustered schools by zip code areas.

COMBINED RATIO ESTIMATOR. The ratio estimator resulting
from first estimating the numerator and the denominator values
and then using the quotient of these as the estimate of the ratio.
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COMPLETE ENVNIERATION SURVEY. Survey in which the
entire poptilatiem is enumerated or surveyed: a census.

COMPLETION RATE. Same as RESPONSE RATE.
CONDITION. p!toKARILITY. Probability of an event. given the

tecerren ttf another event.
C( 'TROLLED SELECTION. A method of probability sampling

involtin4 hatnc,qi :amides im asymmetrical controls. Further
control, beyonelstrattf'..ation are used.

CRUISI ; 11w proeess of traveling all streets and of an area
segment. making quick counts of the numbey of housing units on
each street wet tt ett.

ExpErrED V A IA 'E. The average of the sample estimates given by
an estimator over 411 possible sample's. if the estimator is
unbiased. then the expected value would result if a sulvey of all
sampling units in the frame were vonduted using the same
provedures. definitions. timing. field staff. etc.. used in the
sample siirvey.

EXTRA St "I'SAMPLINC. Subsampling of segments which results in
less than one' Secondary Sampling Unit being surveyed. Used in
segments with a large amount of recent growth in population.
..uch as a newly onstrueted apartment house or trailer park.

FINAL A1.14 X ATIt )N. Usually determined by rounding or adjust-
ing a preliminary sample allewation to integer numbers. (See
%LI OVATION.

Fif SSTAGE SANIPLING UNIT. See MULtiSTAGE SAMPLE
DESIGN.

FM 'RID-STAGE SAM.PLING UNIT. SMULTI-STAGE SAM-
PLE DESIt ;N.

GROI P-ADMINISTER ED PACKAGE. A package' containing exer-
rim.", which can he administered to groups of students.

GROUP EXERCISE. An exercise. general' a multiple-choice or
sl! -irt -answer type. which can be administered to groups of
it tulettt. and eh not require individual explanation.

GROUP QUARTERS. All persons who are not members of how:
holds are described as living in group quarters. This invitees
porseins in rooming honsits, nulitary barracks. eollege dormitories.
and institutions.

EIItill SO( TOECONOMIC STATUS FiiIGII SES1. Areas or schools
with a relatively low incidence of poverty families or students.
See St '10ECONOMIC STATt 'S.!

DOUSE1101.1). A househoki itIV1LUIPt4 all persons who occupy a
single itcH/Sing unit.

110C$E1101,1) COMPLETION RATE. Proportion of sample house
botch. where the' survey information was obtained.

110USEI1OLD FRAME. Sampling frame used to select househoLi
samples. usually an area frame of census mapping materials.
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HOUSEHOLD POPULATION. All persons living in housing units.
(See HOUSING I INIT.)

HOUSEHOLD RESPONSE RATE. Same as HOUSEHOLD COM-
PLETION RATE.

HOUSEHOLD SCREENING. Process of determining the name, age,
and eligibility status of each household member 14 years old or
older.

HOUSEHOLD SCREENING QUESTIONNAIRE (HQ). Form used
to complete the sc.rning of a sample household and to record
response categories of ligihle respondents of the household

HOUSING UNIT (HU). Houses. apartments, groups of rooms. or
single rooms intended for occupancy as separate living quarters.
Specifically, a plac where the occupants live and eat separately
from any other persons in the structure and there is either direct
access to the unit from the' outside (or from a common hall) or
complete kitchen facilities for "elusive use of the occupants.

INDIVIDUAL COMPLETION RATE. Proportion of age eligibles in
the sample who respond by completing one or more assessment
packages.

INDIVIDUAL EXERCISE. An exercise given to one person by an
administrator. Miif require handout*, apparatus. recording of
performance. or lengthy responses.

INDIVIDUALLY ADMINISTERED PACKAGE. Package of individ-
ual exercises to he 'administered on an individual basis.

INELIGIBLE. Person who is not eligible for National Assemment.
(See AGE ELIGIBLE.; Also includes age eligibles who are either
mentally or physically handicapped so that they cannot respond
to the exercises as administered. non-English-speaking, incarcerat-
es!. or nonreaders.

IN7SCHOOL SAMPLE DESIGN. Sample design for the National
Assessment school survey. (See SAMPLE DESIGN.)

INSTITUTIONAL POPULATION. Persons for whom care or custo-
dy is provided in institutions. This ineludes inmates of mental
hospitals, homes for the aged, and other institutions. (See
GROUP QUARTERS.)

LISTING. Erocess of making a list of all observational units
associated with some larger unit --for example, all housing units
in an area.

LOW SOCIOECONOMIC STATUS (LOW SESi. A term used to
describe 'areas or schools, with a relatively high incidence of
poverty families or students.

MAJOR STRATA. Strata used to stratify the primary sampling
frame within each region. Involves stratification by size of
community (SOLO and by socioeconomic status (SES).

MARGINAL VALUE. A row or column total, the sum of all cell
values in the row or column.
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M1D-RANGE AGE. Average of the minimum age and the. maximum
age'.

MINOR CIVIL DIVISION (XICIH. A tabulation area used by the'
Bureau of the Census. N1CDs are' primarily px,littcal and adminis-
trative Ntliklit :11111, of ounttes such as towns. townships,
pre.c mets. magisterial dist nets. and gore's.

XIIXED 1101.SEI IOW AND Se 1 loOL _WE. Sampling frame
involving use of both an area frame of households and a school
frame toliftinple a population.

MULTI-STAGE SAMPLE DESIGN. Indicates more than one stage'
of sampling. An exampk. of four-stage sampling: First stage'.
select a sample of counties: second stage'. select a sample of
Mocks within each sample county: third stage.. select a sample' of
housing units within each sample block: fourth stage. select a
sample' of age-elnaliks withm each sample' housing unit. The
first-stage sampling units are also called primary sampling units or
PM's.

Mt ITIPLE-COt *MN PSI'. A 'Inman; sampling unit WWI com-
posed elf two ter more' counties.

N.vrio. AL ASSESSMENT OF EDI TCATIONAL PROGRESS
I NA EP t. Also National Assessment or Assessment. A projeet of
the Ethical urn einunthimim of the States t ErSt. A systematic.
census-lik survey of the' knowledge, skills. understandings, and
attitudes of Yining Americans.

NEIGIllit HI QUESTIONNAIRE. Form used to obtain information
ire em neighbors about vat-ant sample housing units and I hose' with
no one' at home...

9-YEAR-OLDS. One of the National Assessment target populatioos.
For year 02, defined as persons horn from January 1. 1961.
through Deventher 31. 1961.

NONKESPONSE. The failure' to obtain responses or measurements
for all sample elements.

NONSAMPUNG ER lU )lt. A general term applying to all sources of
error except sampling error. Ineludes emits from defects in the
sampling frame. wsponse or measurement error. and mistake's in

aprocessing the data.
OBSERVATIONAL I-NIT. individual units for which charm.-

. temtics are' observed or measurements are obtained.
01-1-0E-SC11001. SAMPLE. Area sample of out-of-school 17-year-

Al; and young adults of ages 26.35 residing in households.
OUT-OF-Sel1001. 17-YEAR-OLDS. Fear year 02, defined asibtal

persons born from Octetber 1. 1953.* through September 30.
195 I, who were. not enrolled in elementary or secondary whim&
during January 1971. and t bp Persons born from October 1.
1952. through September 30. 1953. who were not enrolled in
elementary or secfendary schools during Mareh 1970.
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OVERALL COMPLETION RATE. Estimated proportion of all
sample observational unit!: who cooperate with the survey.

OVERSAMPLINC. Deliberately sampling a portion of the popula-
tion at a higher rate than the remainder of the :iopulation.

P-VALUE. The -4-mated proportion of a tante t_ population who
wouls answer t.articular exercise correctly.

PACKAGE. An assortment of exercises designed for ltdministration
to a respondent in approximately 40-50 minutes:

PACKAGE ASSIGNMENT. The process of assigning sample paek-
ages to sampling units.

PARTICIPANT. See RESPONDENT. .

POPULATION. An aggregate of elements. usually individual units
with associated characteristics for observation it measurement.

POST-STRATIFICATION. Classification of selected sampling units
by a set of strata definitions after the sample hat- been selected.

PRECISION. The differelce between the expected value and the
sample estimate of a population value, as measured by the
sampling error.

PRIMARY SAMPLING UNIT IPS(' i. See MULTI-STAGE SAMPLE
DESIGN.

PROBABILITY PROPORTIONAL TO ESTIMATED SIZE (S).
Selection method where probabilities of selection for sampling
units are assigned in proportion to the magnitude of the
estimated size measure for each unit.

PROI4ARILITV SAMPLE. A sample in which every element of the
population has a known. nonzero probability of being selected.-

PROPORTIONAL ALLOCATION. Allocation of ssample to strata
in proportion to observational units in each stratum.

NU SIZE MEASURE. Measure of size for a primary sampling unit
(PM' ). .

RANDOM NUMBERS. Sets of-numbers used for drawing random
samples. Compiled by a process involving ohanee and consisting
of a series of digits from () to ft occurring at random with equal
probabilities.

RANDOM SAMPLE. See SIMPLE RANDOM SAMPLE.
RANDOM VARIABLE. A variable which takes on any value of a

specified set with a particular probability.
REGION. Four, regions of the countryNortheast. Southeast. ('en-

trait and West as defined by the Office of Business Economics.
U.S. Department of Commerce.

RESPONDENT. A person. who is eligible' for National Assessment.
is in the sample, and who responds by completing ope or more
exercise packages.

RESPONSE ERROR. The diffennce between the observed value
and the true value for an observational unit.

RESPONSE EXPERIENCE. Response rates .observed in previous
surveys which an. use I for planning purposes.
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RES14 ).NSE Proportion of sattipling units for which re-
sponses or measurements are eilitainett:

SAMPLE. A pirrt ion of a !population. err a subset from a :et of units.
!,lee.td liv :(111e aairility tirechanism for the purpose of
investigating the presperties of the !reputation.

S.VtIPLE DESIGN. Specifications for selecting a sample phi.
specitieations for pie :sing the sample data to make estimates.
iSer S.NIPLING PLAN.'

S.%111'1.1-: DESIGN P.111AME1 E1'. t poputation parameter or a
itiri'y paramter. such as an Xptd rt.1101114 rate. used in
dAwning a sample.

S.1MPLE SIZE. The nuntr of units in the saniple.. See
V ER.WE SAMPLE SIZE. i

SAMPLE SI "RVEY. As opposed to a citm. a data c.llcticnt
process W hen.' ty MIN a NallIple iif tlu poulatteen is observed or
nieastireel.

S.NIPLING ER [UHL The error that occurs because only a sample
of the jeopulaftem observed. Nlaurd ST.VVD.111.1)
El(KOR and V.110.1NeE.

S.1%IPLINCe .11IE. The list of sampling- units from which the
saml. 1. setected.

S.MI'1.111; Set of specifications and provedures used to
slt at sample. i See S.11I1'1.E 1)ESIC.N.1

SCI It X )l, DISTRICT. Administrative unit of the pulilie hocil
systeni. tisuallv :molt int; a selieleel system unekr a smale district
e erilanizat

SCI1001. RESPONSE: RATE. The. response rate for a sample of
s k.hook. iSee. RESPONSE 1tv1i

5EC:OND.1RY S.11IPLINCe I-NIT ISM t. Sec 111.1.TI-S1 .1GE SAX!.
PLE DESIGN.

SECOND-STAGE A.111111.1Nt: I 'NIT. See MI`I.TI-SIAGE S.11IPLE
DESIGN. -4.

SEGMENT. Sc. AREA SF:WAIF:NT.
S ELECT It PliOBABILIIY__..lhe. probability. or eitanta.,

part icular sampling unit Int- of being selected in the sample.
SES INDEX. A Ingit tariara. or a function of two or more

ranabls. thought to be useful in describing the averagiesoeto-
conomi status of the obsnationat units a-esociated with a
sampling unit. iSee St WIOECONONII(' ST.1TI15.)

SES 1%1141.1E41.E. See SES
SESSION. Same as .thmixisilt.vrioN.
17-vEAR-ol.1). One of till. National Assessment tarr.tet !reutations.

For year (12. defined a: person: horn from October 1. 195:3.
through September 30.1'05.1.

SINIPLE RANI.X.A1 SANIPLE. PrOleS for selecting n sampling units
front a pprilatorn N sampling units 141 that each
ha: an eettuil eltatire of being in the sample and even,' combina.
lion of n sampling unit: ha: the same c fiance of being, in the
sample. chosen.



SIZE NIEASI 0" a vanabl used to determine the
allocation eet th. -.atm ile 4rat 3 or Used to assign selection
probabilities to sampling unit; within a stratum.

SIZE OF COMM( -NI IN (Sot' 1. Four sizes of community strata
defined at th primary sampling stage of National Assessment
sampling.

'SIZE S 1-1( ATE AL A. stratum fused upon the value of the sire
measures for unit; placed in t he same At rat um: e.g.. a stratum for
the large;t

SSC' SIZE 111 :.1 it 'It E. Mesun of size tor a secondary sampling
unit iSSI. i.

STANDARD ERROR . Statistical measure or estimate of the SAM-
PLING ERROR.

STANDARD METRoPoLITAX S l'A I ISTR 'AI. AREA (SMISAI. An

area defined by the federal government for th. purposes of
presenting general-purpose statistics ir metropolitan areas.
*1 ['wally. An SNISA contains a city of at lost 30.000 population
plus admnt areas.

SOCIOECONOMIC STATI '4 ISESI. For sampling. the lower SES
portion of the popula. on (approximately 20 percent I is consul-
erect a sub'', eilulat ton to be 1411111pled.

STRATIFICATION. 'the division of a p...pulation :nt parts. called
!it rat a. .

STRATIFIED sAMPLE A ..ariple :lectd from a population
which ha; been stratified v;1:, part of the sample coming front
each stratum. The strata may he either sulidivisiot* of the
population fo'r which separate estimates an desired or subdivi-
sions defined for the purpose of reducing sampling error.

SUBJECT "AREAS. Ten academic area; identified for at essment
(Art. Career and Ovenpational Development. Citizenship. Litera-
ture. Mathematics. Msisic, Reading. Science. Social Studies, and
Writing t.

SUBSAMPLING. Sektion of a sample from a larger sample. Also
used tee describe. multi-stage sampling.

STUDENT FRAME. List of ag-ligible studmits within a ..ample
school.

sTrnENT LISTING FORM (SISo. Form used to construct the
student frame within aE sample. school.

STUDENT RESPONSE RATE. The response. rate for a sample of
students. tSet. RESPONSE RATE.1

St EISEGM ENTING. Operation of subtlivaling the are a segment
into several subareas and selecting one of the !mimeo.

SUBPOPULATION. A 4ubset of a total population, such as male
13-yeaohls in the Northeast region.

SUPPLEMENTAL PAC-KAG,V. See SI 'PPLEMENTAL SAMPLE.
SUPPLEMENTAL SAMPLE. !tilers to procedures used to select

and asi.n packages to a sample- of schools with very few
-eligible St Utlertts.



SURVF.Y 11-1S1( .\. . %II -41ecifie.at ion.- and procedure% intlvd in a
%Limey.

St I( V EY POPt I. .VI )N . feeetItilitt sll ;hi wily surveyeci atr

repre.ented the %ample. %lay differ iron) th. target ula-
tion.

1( I I.:Ark Iu HANixim
,.anipt ...elected ieN a ...11111:11 to for tmitisl. ti hen will.
are %..iveie'd fr(111 a list at iwally .pad htitortals.

1-AR(..1.71-14)N I..V11( /X Sam, 14 )1'1' LATH
.11111(1)-STAGE. S.%%1PLING 1 See. S.ANIPLE

I:I-YEAR-OLP. (Lie of the Natic targi
For year 02. defined a% per-e,. horn from January 1. 1957.
iiirin4h I 31. 1957.

1.\1:.'/1-.11, 111{014.101.1.1Y SAMPLING. %ampl :electin r-
cedure in winch tile a:uhill.: units have assigned selection
teretleateitit ie. which are- not cfitial for all units.

.1111.NeE. i ,e ware of t he standard error: the average of the
eviared etev,at ion. of a- random vanahl from the e.xpetet1 value
of the tariabl.

VER all S. Pie coefficients of a linear function of the sample
values used Id, ..st !Mate peopttiat Tlw tt eights depend
I in the electiim prabilitics, the tinrespnrie atkiivit menu.. and
the est omit !MI Mei }Id k I

Y1-1.111 411. 112. 1)3. el -% i.11 aI141110 let eatl
period of a.ssessinent activities in the field. Year 01 war, Nlart-li
191;9 to Eel 1.970. All other assessment period:« tyear 02.
lid. t., start in 1h-ttter anti are completed at the' end of
.tigu,t. Year 02 m, Ifrni (htilhr 1970 to .soagust 1971.

)1`N( AIH LT. hie of the' at ie mat A.se.intent target lye iptiIa-
non,. For year 02.. defined a. 1.4r . horn from .pril 1. 1935.

ire March 31. 1015.



APPENDIX B REQUIREDSAMPLE SIZES

it% ic f1:1% tt r Ithide 1,, make the first -ampli.
estimates:

I . I lie . t I . 1 4 he e Ve.ir h i l l he the
proluirt I'T. e.e I uitpoptilaii.n tluot e.tn satisfaet,irtIN-

emplete :Met rt'le.
ill I ii eniallY random: the ttital ttiltverNe site.

N. will lie large comparrel to the sample size. n.
"lite hypeethe.,1,141 tie tested Was that of proirros ov: time. The

ttltll h% pot nesis. II .. nia tie stated as I't I's *o italeutly
Vt.; l't it For a small twisit Ke cliff erettee. tik. alteriLlt
hype Ilk. may lee tateil :11 lit (1k. The tati,tical
will lee one-tailed. Rejection of the null hypothei, ley the data will
ittelirate twee:4r,, leetwe.cli time, t and I 's.

The' reqeeireel,ampie elepnded on mqral factor,: the ttlIt
%Aki of -fit t tall:fleattre fel 10 i. the :tistr III the I.( t 1 t:I.

And the Ahern:tine htwithest. The stgnifteattee level t. the
protialiituy makinu the %%pint; disuin rekejing the null

it is true: the !Newer i. the tinitiability of rejecting
the null hype etlie,i, when the. alternative. P.; true. 1114. probability of
accepting the null hypothesis hen the alternative i, true' is u.ually

.deneeted Ely ihi ottitIlettlllt (or 1 I

To- tittrn:me samtild- site requirement. ;or everal altrnativeA.
1 he folio% Ilig taltles were tit1: lit 0.10. 0.30,3)1(1 0.90: tik 0.025
and 0.05 for P1 0.90. elk - 0.05.11.10. 0.15. mid 0.20 for l't 4 0.10

tt (),(171 and (1.10: and 0.StIi 0.90. and 0.95. The
equation. itel in aleteLlitillt approximate .ainple :IA.!: was

t1-1 1 et

.M111(
3

.1106111Fijik--
il7Tii ).

114 11

where IS, and areare the normal deviate, vorresponding to the
significance level, et and The results itr shown in Table 14-1. For
xample% Ifr elvt vet a din..wile.. of (1.11, with a mgmficane level of

0.05 and power of t)-.$0. a :ample of approximately 305 perions
would be nqiutred for a 1,1 of 0.50.

(' ifiv....t tV and tit

.1 tin ir.g (MI 1
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goine %.ratan4 5
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245
r_ ankfll 6

%law wows ma.
6 's fi 245616
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Ma* wawa
r

A LA 0 it 0 1) 0 1 0 0 0 0 0 0 0 0 I
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APPENDIX D
ALLOCATION PATTERNS, NORTHEAST REGION
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Amt >r 1). Allocation Patterns. 14. Northeast Region

Conn.. R.I.
Del.. Md.. D. C.
Mass.
NJ.
N.Y.
Pa.
Me.. N.H.. Vt.

Total

%tale
4612

%low etrier! romsbet
Paten 2

MAW +dream washer
I 2 4 3 T *Tidal 1 2 4 5

0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 1 0 0 3 0 0 C 0
0 1 0 1 1 0030 1 1

0 0 1 1 0 0 0 2 0 1 1 0
0 0 1 0 0 0 0 1 0 0 1 0
0 0 1 0 1 1 0 3 1 0 0 0
0 0 0 1 0 1 1 3 0 0 0 1

0 2 4 3 3 2 1 15 1 2 3 2

Conn.. R.I.
Dei.. Md.. D.C.
Mass.
N.J.
N.Y.
Pa.
Me.. N.H.. Vt.

Total

Sts*
%teats

Conn.. R.I.
Del.. Md.. D.C.M.
NJ.
N.Y.
Pa.
Me.. N.H.. Vt.

Total

fi ? fled

O 0 0 0
I I 0 21 004
0 0 1 3
O 0 0 1

1 1 0
0 0 1

3 2 2 15

Primo 4
or imam amber

I 2 4 5 e 7 II Tosi

0 0 0 0 0 0 0 0
0 1 0 1 0 0 0 2
1 0 1 1 1 0 0 4
0 0 1 1 0 0 0 2
0 0 1 0 1 0 0 200 1 0 1 1 0 3
0 0 0 0 1 0 1 2

1 1 4 3 4 1 1 15

Pak
Ms* widow wmilur

2 4 5 ? X Total

0 0 0 0 0 0 0 0
0 1 0 0 0 1 0 2
0 1 0 1 1 0 0 3
0 0 1 0 0 0 1 2
0 0 1 0 1 0 0 2
1 0 1 0 1 00 3
0 0 0 1 0 1 1 4

1 2 3 2 3 2 2 15
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2 4 5 7 5 Tad
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0 I 0 I 0 0 0
1 0 1 1 1 0 0
0 1 1 1 0 0 000 1 0/000000 1 1 0
0 0 0 0 1 0 1

1 2 3 3 4 1 1 15
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I' 2 4 5 7 I rata!

0 0 0 0 0 0 0 0
0 0 0 1 0 1 1 3
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0 0 1 0 0 0 1 2

1 2 3 2 3 2 2 15



Append% D. Allocation Pattern*. 7-11 Northeast Region

%la* .trixoss aware %hot dna= iamb, r
1 2 5 / tidal 1 2 4 5 6 7 II l'esel

Conn.. R.I. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Del. Md.. D.C. 0 1 0 1 0 0 2 0 I 1 0 0 2
Mass. 1 I 101004 1 1 I (1 1004
N.J. 0 0 1 1 1 0 0 1 t (1 1 3
N.Y. 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 1

0 (1 I 1 0 1 3 0 1 0 1 0 1 3
Vt. 0 0 0 0 1 1 0 0 0 0 0 I I

Total 1 2 3 2 4 1 2 15 1 2 3 1 4 1 1 15

Watt
draft Major mwases malwe Ms* .611116 omit

1 2 4 5 6 7 X istal i, 3 4 5 6 7 X Ined

ratters 111

Conn.. R.I. 0 0 0 1 0 0 0 1 0 0 0 0 0 0
Dc1..Md..1).C.00000 I 1 2 0 1 0 I 000
Mass. 0 1 10 1 00 3 00 10 1 0 1 3

0 1 1 0 1 0 0 3 0 0 1 1 1 0 0 3
N.Y. 1 0 0 0 0 0 0 1 0 0 0 0 1 1 0 2
Pa. 0 0 1 0 1 0 1 3 1 0 1 0 0 1 0 3
Me., N.H., Vt. 0 0 0 1 1 0 0 2 0 0 0 0 1 1 2

T o t a l 1 1 3 3 4 t 2 15 1 1= 1 4 1 2 15

time
Wrais

X11
Wigs wawa Nrather

1 2 4 S 7 X Total 1 2 4 4. 7 11 bog

Poem 12

Mr* wows waidtsr

Conn., R.I. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Da. Md.. D.C. 0 0 0 1 0 0 1 2 0 1 1 0 0 0 2
Mats. 0 I 1 0 1 00 3 1 001 00 1 3
N.J. 0 1 1 1 0 0 0 3 0 0 0 1 1 0 1 3
N.Y. 00 1 00 10 2 00 10 1 00 2
Pa. 1 0 0 0 1 1 0 0 0 1 0 1 t 0 3
Me.. N. H.. Vt. 0 0 0 0 1 0 1 2 0 0 1 0 1 0 2

Total 1 1 3 2 3 2 2 15 1 1 3 3 3 1 2 15

197



Appendix I) Allocation Patterns. 13-18, Northeast Region

94.
wale

Pow* 13 Posers 14

1

%Wit *woo msber
2. 4 5 6 7 II fetal 12456T11Us* ogas maim

rod
Conn.. R.I. 0 0 0 11 1 0 0 1 0 0 0 0 1 0 0 1

MI.. Md.. D.C. 0 1 1 0 0 0 0 2 0 1 1 0 0 0 0 2
Mats. I 0 I 0 0 I 3 1 0 1 1 0 0 0 3
NJ. 0 0 : 0101 3 0 0 0 1 1 0 1 3
N.Y. 0 0 0 1 1 0 0 2 0 0 0 0 1 0 0 1

Pa. 00 100 I 0 2 001001 1 3
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T O W I I 3 3 3 2 2 15 I 1 3 3 3 2 2 15
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ri. sass 15 POWs 16
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1 2 9 7$ Tsui
Major arum swan

1 2 4 5 7 I Toed
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Mass. 0 I 0 0 1 0 1 3 1 1 0 0 0 0 1 3
NJ. 0 1 0 0 0 0 1 2 0 0 1 0 I 0 0
N.Y. 00 10 100 2 00 1 I 000
Pa. 1 0 10 100 3 00 1 0 1 0 1

Me. N.H.. Vt. 0 0 I 0 0 1 0 2 0 0 0 0 1 1 0
Total 3 2 3 2 2 15 1 1 3 3 3 2 2 If-

%taw
.bale

Nano 17 Panne Is
11sour Oraism esielter %War Maim witabse

I 2 1 5 e 7 I bed I 2 .1 9 7 It Tod
Conn.. R.I. 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 I
Dc4.. Md.. D.C. 0 1 0 0 0 1 0 2 0 1 1 () 0 0 0 2
Mass. 0 0 1 0 1 0 I 3 I 0 0 I 1 0 0 3
NJ. 0 0 0 1 0 0 I 2 0 0 I 0 0 0 I 2
N.Y. 0 0 0 1 1 0 0 2 0 0 0 I 0 I 0 2
Pa. I 0 I 0 0 I 0 3 0 0 0 0 I 1 I 3
Me.. N.H.. Vt. 0 0 1 I 0 0 0 2 0 0 1 0 1 0 0 2

Total 1 1 3 3 3 2 2 IS I I 3 3 3 2 2 IS
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Append% II. Allocation-Pattern 25,
Northeast Region

*air
moats

Patten t'
Us* wafts as

$ 2 4 s 7 tt foil
Conn.. R.I. 0000100
Del- %Id., D.C. 0 1 0 I 0 0 0 2
Siam. 1 1 0 1 0 0 0 3

0 0 0 0 1 0 I
0 0 1 0 1 0 0 2

Pa. 0 0 1 0 0 1 I 3
N.11.. VI 0 0 1 1 0 0 0 2

Total 1 I 3 3 3 I '5
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